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Table  Cl :  Explanation  of  Qualifiers  and  Flags  Applied  to  Analytical  Results 


Qualifier/ 

Flag 


Explanation 
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F 
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/M 

/N 

P 

/R 

R 

rr 

S 
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Control  chart  either  not  received  or  not  yet  approved  by  the  Army;  qualifier  applied 
during  Army  data  review 

Value  is  undetected  because  of  method  blank  contamination;  flag  applied  during 
independent  data  validation 

Analyte  detected  in  the  associated  method  blank  or  quality  control  blank  as  well  as 

the  sample;  flag  applied  by  laboratory 

Analysis  was  confirmed 

Duplicate  analysis 

Sample  filtered  prior  to  analysis 

The  low-spike  recovery  is  high;  qualifier  applied  during  Army  data  review 
Value  is  estimated;  flag  applied  during  independent  data  validation 
The  low-spike  recovery  is  low;  qualifier  applied  during  Army  data  review 
The  value  is  estimated 

Reported  results  are  affected  by  interferences  or  high  background;  qualifier  applied 
during  Army  data  review 

Missed  holding  times  for  extraction  and  preparation;  qualifier  applied  during  Army 
data  review 

Missed  holding  time  for  sample  analysis;  qualifier  applied  during  Army  data  review 

The  high-spike  recovery  is  high;  qualifier  applied  during  Army  data  review 

The  high-spike  recovery  is  low:  qualifier  applied  during  Army  data  review 

The  value  is  less  than  the  reporting  limit,  but  greater  than  instrument  detection  limit 

Value  is  unacceptable;  qualifier  applied  during  Army  data  review 

Nontarget  compound  analyzed  for  and  detected  (non-gas  chromatography/mass 

spectrometry  [GC/MS]  method) 

Value  was  found  unacceptable  during  independent  data  validation 
Nontarget  compound  analyzed  for  and  detected  (gas  chromatography/mass 
spectrometry  methods) 

Analyte  recovery  outside  of  certified  range  but  within  acceptable  limits 
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Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Table  C3.  El  Site  Is  Auto  Craft  Shop,  Building  705 
Groundwater  Samples  Analytical  Results 
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Table  C4.  El  Site  3:  Former  Post  Exchange 
Gasoline  Station,  Building  619 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Table  C4.  El  Site  3:  Former  Post  Exchange 
Gasoline  Station,  Building  619 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  Cug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C4.  El  Site  3:  Former  Post  Exchange 
Gasoline  Station,  Building  619 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  C4.  El  Site  3:  Former  Post  Exchange 
Gasoline  Station,  Building  619 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  C4.  El  Site  3:  Former  Post  Exchange 
Gasoline  Station,  Building  619 
Subsurface  Soil  Samples  Analytical  Results 
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Table  C7.  El  site  4:  Directorate  of  Installation  Support 
Engineering/Maintenance,  Building  26 
Subsurface  Soil  Samples  Analytical  Results 


tn  o 
o 

S 


CJ 
O) 
<0 
a . 


CM 

o 

o 

m 

OT 

^4- 


O  O 
V  V 


o  o 

V  V 


o  o  o  o  © 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o 

V  V  V 


O  T- 


o  ©  o  o  o 

V  V  V  V  V 


©  ©  ©  ©  o 

V  V  V  V  V 


o  o  o 

V  V  V 


C/3 

>4- 

o 


o  o 

V  V 


o  © 

V  V 


o  o  o  o  o 
v  v  y  v  v 


o  sj*  o  o  o 


O  CD  O 
V  V  V 


o 

o 

CO 

CO 

>4 


o  o 

V  V 


©  o 

V  V 


o 

4> 


&  *  & 


a> 

4-» 

>- 


w 

"D 

c 

□ 


a> 

c 

<0 


0)  H- 

c  •- 

CO  t- 


o  o  o  o  o 

•  •  •  •  • 

V  V  V  V  V 


tn 

£ 

CO 


O  'O  o  o  o 

•  r-  •  •  • 

o 


o  o  o 

V  V  V 


c 

co 

0) 

L 

o 

o 


0)  -M  r  CD 
£  CD  CM  £ 
CO  O  -  CD 
r  L  (\1  r 


O  JC 
£-  O 
O  CO 


cd 

<0 

m  >> 


CD 

T3 


CD 

CO 

CD 

CO 

CD 

CL 

£ 

c 

4-> 

0) 

1 

o 

X 

JC 

X 

JC 

O 

CD 

~o 

£_ 

t_ 

+J 

■M 

4-» 

+-» 

C_ 

> 

> 

fc 

o 

o 

CD 

CD 

<D 

CD 

CL 

O 

O 

O 

O 

O 

O 

> 

I- 

CD 

— i •* 

x: 

jc 

L. 

L 

L. 

L. 

C_ 

JZ 

■O 

o 

£ 

3 

o 

o 

O 

O 

O 

O 

o 

4-> 

CO 

w 

CD 

o 

x: 

E 

x: 

L. 

t— 

JZ 

x: 

-C 

x: 

JZ 

o 

CO 

V 

o 

t. 

•M 

TJ 

t— 

h- 

o 

o 

o 

o 

o 

t— 

0} 

o 

0) 

■ 

1 

o 

o 

c 

£ 

TJ 

M- 

E 

£ 

CM 

CM 

o 

o 

o 

o 

Q 

o 

CD 

O 

o 

O 

O 

1 

1 

1 

1 

i 

JZ 

4-» 

+-> 

N 

E 

E 

E 

XI 

«r— 

T— 

CM 

CM 

CM 

o 

CD 

o 

C 

o 

o 

O 

t_ 

* 

t 

O 

o 

CD 

t_ 

i_ 

£— 

CO 

«— 

<r— 

« — 

CM 

< 

< 

m 

00 

CO 

00 

u 

£ 

o 

JQ 
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Table  C7.  El  site  4:  Directorate  of  Installation  Support 
Engineering/Maintenance,  Building  26 
Subsurface  Soil  Samples  Analytical  Results 
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Table  C7.  El  site  4:  Directorate  of  Installation  Support 
Engineering/Maintenance,  Building  26 
Subsurface  Soil  Samples  Analytical  Results 
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Data  Qualifiers  are  defined  in  table  Cl 


Table  C7.  El  site  4:  Directorate  of  Installation  Support 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C8.  El  Site  4:  Directorate  of  Installation  Support 
Engineering/Maintenance,  Building  26 
Groundwater  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C9.  El  Site  5:  Electrical  Shop,  Building  4 
PCB  Screening  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C9.  El  Site  5:  Electrical  Shop,  Building  4 
PCB  Screening  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  CIO.  El  Site  5.  Electrical  Shop,  Building  4 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Tabte  Cl  1 .  El  Site  5:  Electrical  Shop,  Building  4 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  anlayzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  Cl  1  -  El  Site  5:  Electrical  Shop,  Building  4 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  anlayzed 
<  *■  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  Cl  1  •  El  Site  5:  Electrical  Shop,  Building  4 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  anlayzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  Cl 1 .  El  Site  5:  Electrical  Shop,  Building  4 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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t\j 

in  o 

o 

*s*  CM 

cm  <u 

V,  CD 
00  10 
o  a. 


t/> 

o 

o 


o 

ro 


o 

ro 


co 

vO 

o 

o 


V)  O' 

w  ^ 

<5  O' 

O  OJ 


in 

o 

o  ro 

CO  O' 

CO 

NO  O' 

o  ro 

o  "s, 

UJ  O  r- 


41  -M  4> 
E  0)  V 
(0  0(0 


§■  s.  §■ 

CO  <0  (0 

CO  Q  CO 


o 

in  in 
sr 

00  V 


o  ro 
in  in  "O 
cm  •  N- 

N-  v  in  co 


O  vO  sT 
o  in  cm 
oo  •  ro 
in  v  m  >0 


o  <r 

co  in  o  N  eo 

sr  «  «—  co 

oo  V  O'  *- 


o  S-  O' 

o  in  in  m 

N  • 

r-  V  *-  V 


O  O  Q  O 


P  _  ro 
N-  in  O'  ■ 
in  -  co 

ro  v  o  sr 


c 

< 


§  £  O  .2 

£  I  C  S  ^ 

to  E  0)  "-  >» 

— ’  5  <M  CO  C-  <- 

C0  — *  C  I-  ffl  O 


_  O' 

N-  -  O' 


in 


o 

O  00  Sf 

•  T—  •  O'  • 

cm  o  •  in 

v  *—  t—  in  cm 


in  o  ro  in  -r- 

■  M3  CM  St 

•  •  ro 

V  CM  CO  vf  «- 


in 


o 

o  «- 

N  ■ 

v  'O  ro 


co  fs. 


o 

o 

o  CM  *“ 

O  O'  O'  h- 


O  Q  Q  a  o 


o 

n  o  ro  «-  't 

co  ro  -  O'  • 

m  co  N-  «  co 

.  n.  t—  ro  «- 


4->  C_ 


i  §  |  -  _ 

1  5  e  I  & 

CO  CO  JZ  o  o 

U  U  U  O  CJ 


in  o 

cm  o  ro  o 

•  M  •  S  O' 

in  in  o  no 

v  t—  ro  ro  ro 


«-  O'  o  ^ 

•  •  r-  'O 

'O  O  00 
V  «-  «- 


O'  o 
«  in  N 
o  m  «— 
ro  sr  sr 


o  o 
ro  o 
o  • 


V  *“  <*“* 


in  o  o 

cm  o  st  o 

•  O'  •  O'  NO 

«r-  cm  o  in 

v  «—  ro  «“  cm 


in 

co  o 
*  CO 
O'  in 


CM 


o 

o  «-  o 
ro  ■  O'  co 
o  in  no  sr 
V  CM  CM  'O  co 


O'  in 
•  ■  ro  • 

ro  K- 

v  cm  in  v 


ro  in  ro  st 

CO  O'  CM 

in  v  >a-  cm 


v  no  co  v 


o  o  o  o  o 


in  o  o 

cm  o  o 

■  in  t-  cm  co 

O  r-  sf  co 

V  r-  lO  CM  CM 


E  4) 
D  CO 

4)  ■***  4) 

■O  CO  C 

•—  CD  <0 

C  C  *D  C  O) 

<0  O  <0  O)  C 

>S  l_  <u  CO  CD 

o  «  -j  i:  r 


O  Q  O  O 


s>  ro 

»  ■  NO  CO 

CM  cm  sr 

v  «—  sr 


J 

D  CD  W  C 

O  ^  <D  d) 

L_  O  4-*  — • 

41  •-  O  4> 

n  z  a.  go 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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DIS  Maintenance  Storage  Shed,  Building  27 
Surface  Water  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
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Table  C14:  El  Site  SM18:  Pesticide  Mixing  and  Storage  Areas 
DIS  Maintenance  Storage  Shed,  Building  27 
Surface  Water  Samples  Analytical  Results 
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Table  Cl 4:  El  Site  SMI 8:  Pesticide  Mixing  and  Storage  Areas 
DIS  Maintenance  Storage  Shed,  Building  27 
Surface  Water  Samples  Analytical  Results 
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Table  C15:  El  Site  SM18:  Pesticide  Mixing  and  Storage  Areas 
DIS  Maintenance  Storage  Shed,  Building  27 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Table  C15:  El  Site  SM18:  Pesticide  Mixing  and  Storage  Areas 
DIS  Maintenance  Storage  Shed,  Building  27 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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DIS  Maintenance  Storage  Shed,  Building  27 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Notes  Results  are  reported  in  micrograms  per  gram  <ug/g) 
NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C22,  El  Site  SM21:  Pesticide  Mixing  and  Storage  Areas 
Golf  Course  Pesticide  Mixing  Area,  Building  674 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C22.  El  Site  SM21:  Pesticide  Mixing  and  Storage  Areas 
Golf  Course  Pesticide  Mixing  Area,  Building  674 
Sediment  Samples  Analytical  Results 
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Table  C23.  El  Site  SM22.  Firing  Range,  Foreman  Rifle  Range 
Near  Buildings  811  and  812 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C23.  El  Site  SM22.  Firing  Range,  Foreman  Rifle  Range 
Near  Buildings  811  and  812 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C23.  El  Site  SM22-  Firing  Range,  Foreman  Rifle  Range 
Near  Buildings  811  and  812 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C23.  El  Site  SM22.  Firing  Range,  Foreman  Rifle  Range 
Near  Buildings  811  and  812 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C24.  El  Site  SM22:  Firing  Range,  Foreman  Rifle  Range 
Near  Buildings  811  and  812 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C24.  El  Site  SM22:  Firing  Range,  Foreman  Rifle  Range 
Near  Buildings  811  and  812 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C25.  El  Site  SM22:  Firing  Range,  Foreman  Rifle  Range, 
Near  Buildings  811  and  812 
Surface  Water  Samples  Analytical  Results 


N 

fO 


CM 


CO 

O 


<u 

O) 

co 

a. 


Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  -  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C25.  El  Site  SM22:  Firing  Range,  Foreman  Rifle  Range, 
Near  Buildings  811  and  812 
Surface  Water  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C26.  El  Site  SM22:  Firing  Range,  Foreman  Rifle  Range 
Near  Buildings  811  and  812 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C26.  El  Site  SM22:  Firing  Range,  Foreman  Rifle  Range, 
Near  Buildings  811  and  812 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C27.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C27.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Surface  Soil  Samples  Analytical  Results 
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Table  C27.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  Cug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C27.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  C28.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C28.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Table  C29.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Surface  Water  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  —  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C29.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Surface  Water  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C30.  HI  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C30.  El  Site  SM23:  Firing  Range,  State  Police  Pistol 
Range,  Near  Building  815 
Sediment  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C31.  El  Site  SM24:  Firing  Range,  Skeet/Rifle  Range, 
Near  Buildings  819  Through  822 
Surface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C31.  El  Site  SM24:  Firing  Range,  Skeet/Rifle  Range 
Near  Buildings  819  Through  822 
Surface  Soil  Samples  Analytical  Results 
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Near  Buildings  819  Through  822 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Table  C33.  El  Site  SM25b:  Historic  Military  Site 
Surface  Soil  Sample  Analytical  Results 
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CJ  o* 

in  o 

(M  M  S 
a E  •  CM 

to  in  o 


St  ^  st  vO  sf  Nj- 


<  < 

vvvvv  vvacz 


-sf  sst  so  *st  -St  -St- 


St  st  O  ^  St  ^ 


E  (D  +-> 
CD  CD  CO 
=C  O 


Q_  -M  CL 
E  CL  E 
CD  CJ  CD 
CO  O  CO 


1 

1 

p- 

CD 

1 

o 

C 

1 

CJ 

CD 

CD 

CD 

1 

*-> 

±-> 

O 

1 

o 

CD 

CD 

CD 

1 

L. 

1 

c 

CO 

CD 

x 

1 

CO 

x 

x 

+-» 

1 

CO 

<M 

*-> 

c 

1 

c_ 

X 

X 

CO 

1 

o 

LL 

LL 

n 

c 

1 

ac 

CO 

1 

CD 

c_ 

1 

> 

>S 

< 

3 

1 

CD 

■M 

+-> 

H- 

1 

•M 

c 

3 

U 

o 

O 

t/i 

1 

CD 

CD 

X 

o 

N 

N 

CD 

1 

CO 

i 

1 

C 

C 

4-» 

1 

o 

>S 

3C 

2C 

CD 

CD 

> 

1 

> 

£_ 

I 

t 

XI 

X 

1 

X 

CO 

1 

E 

CJ 

O 

Q 

o 

n 

c 

1 

CD 

< 

» 

CO 

C 

c 

CD 

CD 

CD 

ID 

CD 

•M 

C 

CL 

ID 

•M 

CO 

CD 

TJ 

O 

C 

co 

rsi 

CO 

CO 

CD 

c 

4-» 

O 

X 

CD 

X 

Cl 

CD 

3 

>s 

■M 

JZ 

4-» 

c 

CD 

ID 

CD 

X 

X 

o 

ID 

4-» 

X 

CD 

C 

c 

C 

o 

o 

o 

O 

X 

CL 

X 

CO 

CD 

CD 

L_ 

L. 

L_ 

L. 

Q- 

CD 

CD 

4-» 

CD 

CO 

CO 

O 

o 

O 

O 

O 

>. 

C 

c 

C 

C 

o 

O 

CD 

— i 

X 

CD 

CO 

CD 

CD 

u 

o 

TJ 

X 

X 

X 

X 

X 

•M 

O 

to 

C_ 

t_ 

CD 

CD 

o 

o 

o 

o 

4-< 

o 

ID 

o 

o 

O 

o 

4-J 

•M 

CO 

10 

CO 

ID 

d) 

E 

T3 

CJ 

3 

3 

c 

CL 

CL 

X 

X 

X 

X 

O 

CD 

CD 

<D 

CD 

CD 

CD 

CD 

Q 

o 

LU 

LL 

LL. 

rn 

IC 

DC 

Z 

= 

ac 
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Table  C34.  El  Site  SM25c:  Historic  Military  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  C34.  El  Site  SM25c:  Historic  Military  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C34.  El  Site  SM25c:  Historic  Military  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C34.  El  Site  SM25c:  Historic  Military  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C34.  El  Site  SM25c:  Historic  Military  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  C35.  El  Site  SM25f:  Historic  Military  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  C35.  El  Site  SM25f:  Historic  Military  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Table  C40.  El  Site  SM29:  Patriotic  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Table  C40.  El  Site  SM29:  Patriotic  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Table  C40.  El  Site  SM29:  Patriotic  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Table  C40.  El  Site  SM29:  Patriotic  Site 
Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 
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Table  C40.  HI  Site  SM29:  Patriotic  Site 
Subsurface  Soil  Samples  Analytical  Results 


o 


r\i  o 

V.  O) 
CO  to 
O  Cl 


CM 

o 

O 

CL 

I— 

Os 

CO 

o 


o 


C/5  C/5 

^  ^ 

V  V  V  r-  *- 


N  st  st  st 

>0  <r—  «t“  «~ 


V  V  V  V 


V  V  V  «- 


o 

o 

O. 

>— 

o 

0J 

O 


< 


fs-  ^  "O' 

>0  *-«-*“ 


V  V  V  V 


r-  V  V  V 


03 

-a 

c 

5 

o 

CL 

e  <d 
o  c 

O  •- 
<0 


o 

c 

<0 

o 

<1) 

u 

to 

2 


1 

_ _ 

z 

_ , 

1 

c 

>- 

O 

•  • 

1 

co 

C 

c 

/"> 

1 

O) 

05 

CD 

CD 

CD 

1 

f_ 

sz 

TJ 

JZ 

E 

CD 

+J 

1 

o 

CL 

05 

CL 

CD 

CO 

CD 

CO 

1 

«^- 

05 

C 

o 

O 

c 

z 

H- 

O 

1 

05 

TJ 

C 

05 

0) 

<0 

l_ 

0) 

w 

1 

O 

05 

N 

c 

o 

L. 

05 

CD 

■ 

«p- 

CO 

C 

CO 

o 

x: 

—• 

x: 

1 

4-» 

O 

CO 

CD 

CO 

-C 

4-* 

CL 

CL 

CO 

1 

CO 

I_ 

XI 

JD 

o 

4-J 

o 

c 

E 

£L 

E 

CD 

1 

4-» 

+J 

O 

O 

to 

CO 

O 

CO 

CD 

CO 

4-» 

1 

o 

x= 

1_ 

CO 

E 

■M 

C 

C 

CO 

Q 

CO 

1 

> 

CL 

4-J 

c 

c 

05 

05 

1 

CO 

O 

to 

05 

.C 

£ 

co 

1 

E 

Z 

z 

z 

Q_ 

Q- 

£L 

CL 

c 

1 

CD 

<D 

c 

a 

o 

<1) 

CD  ~G 
C  (0 
CD  t_ 
C_  4-» 
>s  CD 


CD  CD  03 

C.  XI  •— 

CO  4-*  +-> 

_C  £_  CD  C/3 

4-J  0)  ■ 

CD  -C  '"s  *■> 

E  +J  o) 

CD  >» 

^  Q.  CM 

>*  *->  O  % 
X  — '  L_  00 

o  >-  Q.  ro 

JZ  JZ  O 

4>J  4-*  CO 

<U  CD  ^  S, 

o  o  o 

(_  £_  L.  — / 

o  o  o  o 

Cl  £  £  £  CD 

c  u  u  o  4-> 

CD  i  i  i  CO 

O  CM  CM  CM  O 

CD  v  w  4-J 

■o  — 

•r-  (0  CO  CO  CO 


Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


Appendix  D 


BACKGROUND  SAMPLES  ANALYTICAL  RESULTS 


Table  D1 : 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  DIs 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  Dl: 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D1 : 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SHBKGSS021 ,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSSG14 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  01: 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SHBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  DIs 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  01 


Table  D1: 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBICGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  01s 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021 ,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D1: 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021 ,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  Dl: 

Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021 ,  excluding  SMBKGSS014 
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Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Background  Surface  Soil  Samples  Analytical  Results 
Sites  SMBKGSS001  through  SMBKGSS021,  excluding  SMBKGSS014 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 
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Background  Subsurface  Soil  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Table  D20. 

Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  D2D. 

Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  •*  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D2D. 

Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 


w  ro  w  ro  to 

o  o  o  o  o 

o  o  o  o  o 


in  w  ki  t\i  m 

ro  o  o  cm  o 

o  o  o  o  o 


M  M  m  M 
o  o  o  o 
o  o  o  o 


V  V  V  V  V 


V  V  V  V  V 


N- 

o 

O 

00  o 

c/>  V 

O  CO 

^  o 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


ro  ro  ro  cm  ro 

ro  o  o  cm  o 

o  o  o  o  o 


ro  ro  ro  ro 
o  o  o  o 
o  o  o  o 


V  V  V  V  V 


V  V  V  V  V 


N- 

o 

o  ^ 

CD  O 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


ro  ro  ro  cm  ro 

ro  o  o  cm  o 

o  o  o  o  o 


ro  ro  ro  ro 
o  o  o  o 
o  o  o  o 


v  v  v  v  v 


V  V  V  V  V 


E 

CD 

4-> 

1 

o 

L_ 

ro 

at 

CO 

1 

a 

o 

zc 

w- 

o 

1 

cd 

1 

JO 

o 

cd 

1 

•f- 

c 

o 

JZ 

1 

CO 

1 

1 

+-> 

Q_ 

to 

1 

(0 

o 

CM 

CL 

E 

<0 

1 

CD 

10 

a> 

CO 

4-1 

1 

o 

TJ 

jc  a>  cd 

•M  C  C 

a»  ta  cd 

o  x:  x: 

C.  4-»  *M 

o  cl>  at 

— ■  o  o 


CO 

0) 

U 

CD 

*“• 

1 

1 

“O 

c 

x: 

* 

»» 

* 

c 

CO 

4-> 

T— 

«— 

13 

JZ 

£_ 

<D 

1 

1 

1 

O 

■M 

at 

✓"N 

CD 

x: 

—* 

E 

E 

■M 

>* 

Q 

CD 

>* 

c 

c 

c 

CJ 

Q_ 

CD 

0) 

CD 

>* 

O 

x: 

x: 

x: 

o 

x 

c_ 

EL 

Q. 

CL 

o 

>* 

Q_ 

o 

O 

O 

c 

JO 

x: 

O 

t_ 

L- 

l_ 

CO 

+-> 

4-» 

CO 

o 

o 

o 

o> 

0) 

CD 

—* 

— ' 

— ' 

>  •«•  0)  (fl  0) 

i  t  !5  !5  !5 


a. 

a. 

CL 

CD 

c 

•o 

4-> 

u 

C- 

•M 

CO 

fl) 

o 

O 

c 

CO 

CO 

CD 

CO 

CO 

CO 

O 

JZ 

JZ 

C 

JO 

13 

c 

c 

C 

o 

o 

£1 

CO 

CD 

■ 

03 

*D 

+-» 

CO 

CO 

CO 

CO 

« 

H 

CD 

O 

i- 

4-> 

+-> 

u 

CM 

CM 

CM 

“O 

E 

T3 

TJ 

TJ 

~o 

a 

CL 

c 

C 

c 

c 

c 

CD 

CD 

CM 

CM 

CM 

< 

o 

o 

Ui 

UJ 

Ui 

UJ 

=E 

3= 

—I 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D2D. 

Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SHBKGSB007 


m  k>  m  rn  ro 
o  o  o  o  o 


r  ro  ro  ro 

«—  *—  o  o 

o  o  ro  o  o 


10  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


V  V  V  V  V 


N- 

o 

O  Vt 

m  o 

CO  Ss 

O  CO 
u  o 
CO  s 

s:  ^  cm 

CO  T—  o 


ro  ro  ro  ro  ro 


ro  ro  10  ro 

«“  o  o 

o  o  ro  o  o 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


v  v  v  v  v 


v  v  v  v  v 


N- 

o 

o 

CQ  On 


ro  ro  ro  ro  ro 

r-  r-  r*  r-  r* 

o  o  o  o  o 


ro  ro  ro  ro 

T-  «-  O  O 

o  o  ro  o  o 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


v  v  v  v  v 


V  V  V  V  V 


O  +-»  CD 

E  CD  -M 

CO  O  (D 


o  — » 

c  o 

LU  CO 

V  X 

C  0)  0 

CO  _C  C 

M-  CD  CO 

3  S  "E 

«  N  O 


0 

0) 

i 

CO 

>o 

T— 

CM 

CM 

CO 

o 

c 

CD 

JZ 

c 

c 

-O 

0 

W 

_c 

t 

0 

OJ 

ro 

in 

NO 

CD 

CO 

CJ 

LU 

CD 

c 

CO 

CJ 

0 

% 

+-» 

P- 

Cfl 

i 

*o 

o 

CM 

CM 

CM 

CM 

CM 

CM 

JZ 

1 

1 

1 

CO 

LU 

i 

Tf 

CL 

<d 

i 

r— 

CL 

CO 

co 

CO 

i 

i 

CO 

CO 

<D 

0 

CO 

+-> 

i 

o 

CO 

-c 

JZ 

JZ 

CO 

CO 

4-» 

O 

in 

Q 

in 

i 

CO 

CO 

00 

CO 

CO 

CO 

CQ 

X 

CL 

CL 

Q. 

4-» 

—• 

i 

•M 

o 

CJ 

o 

CJ 

CJ 

cj 

cj 

O 

CD 

CD 

CD 

<0 

15 

CO 

l 

W 

Q- 

Q_ 

Q_ 

a. 

CL. 

a. 

CL 

1— 

<0 

CO 

CO 

Si 

Si 

T> 

O) 

L. 

C 

i 

CD 

0 

< 

i 

i 

CL 

ZC 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D20. 

Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SHBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D2D. 

Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SHBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D2D. 

Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB005,  SMBKGSB006  and  SMBKGSB007 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  fn  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Notes  Results  are  reported  in  micrograms  per  gram  (ug/g) 
NA  --  not  analyzed 
<  --  less  than 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Background  Subsurface  Soil  Samples  Analytical  Results 
Sites  SMBKGSB08A,  SMBKGSB09A,  SHBKGSB010,  and  SMBKGSB011 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D3A. 

Background  Groundwater  Samples  Analytical  Results 
Sites  SMBKGMW001,  SMBKGMW005  and  SMBKGMW007 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D3A. 

Background  Groundwater  Samples  Analytical  Results 
Sites  SMBKGMW001,  SMBKGMW005  and  SMBKGMW007 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D3A. 

Background  Groundwater  Samples  Analytical  Results 
Sites  SMBKGMW001 ,  SMBKGMW005  and  SMBKGMW007 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D3A. 

Background  Groundwater  Samples  Analytical  Results 
Sites  SMBKGMWO01,  SMBKGMW005  and  SMBKGMW007 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D3A. 

Background  Groundwater  Samples  Analytical  Results 
Sites  SMBKGMW001,  SMBKGMW005  and  SMBKGMW007 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D3A. 

Background  Groundwater  Samples  Analytical  Results 
Sites  SMBKGMW001,  SMBKGMW005  and  SMBKGMW007 
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o 


ro  0) 


o 


0  in 

^  o 

ffi 

£  cm 

in  oo  o 


in 

•  O  N- 

in  cm  oo  •  CM 

O  N. 

V  V  T-  O  V 


o  o 
o  o 

CM  >0  CM  NO 

N  N  O  (VI 

v  o 


cm  cm  in  in  o 

R 

V  V  V  V 


in  in 
o  •  • 

CM  CM  CM 
T-  V  V 


in 

o 

O  "S’ 

3  O 

X  s 

ci  in 

^  o 

00  ^ 

x  in  cm 
in  o 


•  o  in 

in  CM  Ml  >3-  cm 
CM 

V  V  M  V  V 


(VJWMint- 
CO  Kl  *>o 
V  M  IO  t-  t- 


cm  cm  in  in  o 

.  •  «-  «-  o 

v  v  v  v  3 


in  in 

CM  CM 
V  V 


o 

o 

3 


* 


ic  o 

CO  s. 

£  O  CM 

in  «—  o 


u_  jq  u.  u.  m  u. 


in 
in  cm 


o  in 
o  vi-  co 
o 

V  V  NO  V  CM 


o 
o 
CM  00 


O  NO 

K)  O 

oo  vt  in 

M  r-  sf 


cm  cm  in  in 

»  •  <r-  « — 

V  V  V  V 


in  in 
o 

CM  CM  CM 
N* 

T“  V  V 


<u 

*-» 

0) 

E 

01 

4j 

<0 

0) 

CD 

M- 

O 

01 

w 

JC 

01 

Q. 

•M 

Q. 

E 

CL 

E 

<0 

01 

a 

CO 

a 

CO 

CD 

C 

< 


TJ 

01 

i- 

0) 


0) 

i-  x> 
<u  — 


n 

0) 


■8 


■8  S  ~ 


T3 

0) 


*o 

05 


co  o  >* 
■M  CJ  CJ 
01 


■8 

l_ 

01 


£_ 

fc. 

UL. 

Li- 

_ 3 

■M 

U_ 

■p. 

o 

01 

s— / 

•r- 

W 

Uu 

4-» 

*-» 

LL. 

E 

E 

05 

01 

W 

U. 

E 

E 

3 

5 

CO 

w 

3 

3 

E 

U_ 

UL 

ai 

01 

>N 

>* 

3 

3 

w 

to 

to 

c 

c 

L. 

CO 

to 

ai 

01 

CO 

CO 

3 

3 

01 

O 

CO 

CO 

C 

E 

c 

c 

T3 

TJ 

c 

c 

cn 

05 

U 

O 

JC 

CO 

CO 

01 

01 

o 

o 

CO 

<0 

U) 

D) 

c 

c 

L. 

c_ 

a 

O 

<M 

-M 

—/ 

L. 

L. 

01 

0) 

CO 

CO 

CO 

CO 

01 

01 

O 

O 

"oj 

01 

_) 

—1 

£ 

£ 

£ 

£ 

£ 

£ 

z 

z 

CL. 

a. 

C/5 

c/> 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 


Table  D3B. 

Background  Groundwater  Samples  Analytical  Results 
Sites  MU18,  MW20,  MW21,  MW22,  MW23,  and  HW25 


CM  CM  CM  CM  CM 


00 

ro  cm 

CM  ^ 

3  st  r- 

ac  o 


CM  CM  fM  CM  CM 


O 

«-  CM  CM  CM 

O 

V  V  V  V  *»}• 


O  4-»  Ci 

E  <1>  -M 

(0  Cl  (S 

SB  H-  O 


£  CL  E 
<0  <11  to 

CO  O  W 


O  C 
o  <u  <u 

■M  U 
O  CO  CO 


c  c 

4)  (I) 

^  5 

CL  X 


o 

CL 

•— 1 

c 

CO 

X 

0) 

0) 

3 

>» 

4-J 

IO 

ro 

1 

a 

z 

CO 

X 

V 

c 

C) 

x* 

XI 

o 

<0 

i 

|p» 

<0 

Cl 

l- 

4-* 

x 

<0 

c 

o 

o 

o 

o 

CM 

(0 

— 9 

T3 

TJ 

c 

< 

3 

x 

Q_ 

X 

CO 

c_ 

u 

L_ 

1_ 

c 

X 

O 

O 

Cl 

•M 

M- 

t-L 

4-» 

<0 

CO 

o 

o 

o 

o 

4P- 

o 

CO 

(0 

4-* 

O 

O 

o 

>. 

c 

c 

o 

Ul 

c_ 

CO 

O 

o 

CO 

CO 

O 

N 

N 

X 

CO 

CL) 

o 

X 

X 

X 

X 

O 

o 

l_ 

C- 

X 

C 

c 

x 

4-> 

L. 

c_ 

CO 

o 

o 

o 

o 

C 

X 

Q 

4-> 

*-> 

•M 

o 

z 

<u 

o 

4-» 

01 

o 

o 

4-» 

CO 

CD 

<0 

CO 

41 

CL 

■ 

X 

> 

1 

XI 

X2 

Cl 

E 

3 

3 

CL 

X 

X 

X 

X 

“O 

O 

2 

2 

2 

a. 

•w— 

<0 

0) 

0) 

CO 

4) 

C 

CO 

t 

C0 

E 

a) 

o 

o 

Q 

o 

a 

U. 

Uw 

3= 

ac 

2 

3C 

2 

2 

Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 


Table  D3B. 

Background  Groundwater  Samples  Analytical  Results 
Sites  MW18,  MW20,  MW21,  HW22,  MW23,  and  MW25 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 


Table  D3B. 

Background  Groundwater  Samples  Analytical  Results 
Sites  MW18,  MW20,  MW21,  MW22,  MW23,  and  MW25 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 


Table  D3B. 

Background  Groundwater  Samples  Analytical  Results 
Sites  MW18,  MW20,  MU21,  HW22,  MU23,  and  HW25 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 
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Background  Groundwater  Samples  Analytical  Results 
Sites  MW18,  MW20,  MW21,  MW22,  MW23f  and  HW25 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 


Table  D3B. 

Background  Groundwater  Samples  Analytical  Results 
Sites  MU18,  MU20,  MW21,  MW22,  MW23,  and  MW25 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 


Table  D3B. 

Background  Groundwater  Samples  Analytical  Results 
Sites  MU18,  HW20,  MW21,  HW22,  HW23,  and  MU25 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  table  Cl 


Table  D4A. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW001 ,  SMBKGSW002,  SMBKGSW003 
and  SMBKGSW004 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  ■■  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4A. 

Summary  of  Base-Uide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSU001 ,  SHBKGSW002,  SMBKGSW003 
and  SMBKGSW004 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Base-Wide  Surface  Uater  Samples  Analytical 
Results,  Sites  SMBKGSW001,  SMBKGSW002,  SMBKGSW003 
and  SMBKGSW004 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4B. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSU005,  SMBKGSU006,  SMBKGSW007 
and  SMBKGSW008 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4B. 

Summary  of  Base-Wide  Surface  Uater  Samples  Analytical 
Results,  Sites  SMBKGSU005,  SMBKGSW006,  SMBKGSW007 
and  SMBKGSU008 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 
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Table  04B. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW005,  SMBKGSW006,  SMBKGSW007 
and  SMBKGSW008 
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Summary  of  Base-Wide  Surface  Mater  Samples  Analytical 
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Table  D4B. 

Sumnary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSU005,  SMBKGSW006,  SMBKGSW007 
and  SMBKGSW008 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4B. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSU005,  SMBKGSU006,  SHBKGSW007 
and  SMBKGSU008 
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Note:  Results  are  reported  in  micrograms  per  Liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4C. 

Summary  of  Base-Uide  Surface  Uater  Samples  Analytical 
Results,  Sites  SMBKGSW009,  SMBKGSW010,  SMBKGSW011 


CD 

DJ 

ro 

a. 


o  Vf 

3  o 

w  ^ 

O  CM 

V  o 

co  "v, 

x.  fo 

woo 


CM  CM  CM  CM  CM 
V  V  V  V  V 


CM  CM  CM 
V  V  V 


O  O 
V  V 


O 

o 

3 

o 

w 

o 

N- 

o 

ca 

x 

ro 

CM  CM  CM  CM  CM 
V  V  V  V  V 


CM  CM  CM  «*““ 

V  V  V  V  V 


o 

o 

o 

3 

CO 

CJ 


c£ 


CM  CM  CM  CM  CM 
V  V  V  V  V 


O  O 
CM  CM  CM  <r-  r- 


gj  gj 
E  GJ 
ca  <u  <o 


8-  S.  & 

co  <u  ca 
wow 


CO 

"D 

§  GJ 
O  C 
Q_  CO 


O  GJ 
O 

O  C- 

•r-  o 
C 

CO  -C 
U)  o 


o 

CL) 


o 

> 


»  I  •«— 


o  o 
o  o 


O  CJ 

o  o 

CM  CM 


r-  CM  CM  CM  CM 
V  V  V  V  V 


e—  CM  CM 
V  V  V 


CM  CM  CM  CM 
O 

«-  V  V  V  V 


«—  CM  CM 
V  V  V 


*-  CM  CM  CM  CM 
V  V  V  V  V 


CM  CM 
V  V 


CO 

£_ 

C_ 

GJ 

G) 

o 

JZ 

4-» 

o 

w 

V 

CO 

c 

GJ 

aj 

GJ 

CO 

CO 

GJ 

C 

JZ 

GJ 

GJ 

aj 

GJ 

C 

CO 

4J 

c 

c 

c 

c 

co 

>* 

> 

J= 

GJ 

CO 

GJ 

CO 

GJ 

CL 

C 

c 

•M 

O 

jz 

x: 

xr 

JZ 

O 

GJ 

1_ 

+-» 

■M 

•M 

4-> 

t_ 

> 

> 

E 

o 

GJ 

a> 

GJ 

GJ 

a 

o 

O 

o 

O 

O 

o 

>V 

i_ 

JZ 

L. 

C_ 

c_ 

C_ 

i_ 

JZ 

TJ 

o 

o 

O 

O 

o 

O 

o 

•M 

— ' 

— • 

— ' 

GJ 

O 

JZ 

— »  (0 


L 

GJ 

GJ 

O 

G) 

o 

o 

C 

C 

TJ 

E 

— * 

o 

GJ 

O 

O 

O 

JZ 

•M 

N 

fc 

E 

E 

o 

GJ 

GJ 

c 

o 

o 

O 

1 

O 

O 

GJ 

L, 

t_ 

L_ 

CM 

< 

< 

ca 

CD 

co 

ca 

0) 

*u 


03  O 
~D 


— '  CO 
U  t- 
CO  *M 
■-  QJ 
TJ  4J 


flj 

C 

GJ 


XI 

o 


c 

o  _ 

XI  XI  o 


Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  1C 


Table  D4C. 

Summary  of  Base-Wide  Surface  Uater  Samples  Analytical 
Results,  Sites  SMBKGSU009,  SMBKGSU010,  SMBKGSU011 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  1C 


Table  D4C. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW009,  SMBKGSW010,  SMBKGSW011 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4D. 

Summary  of  Base-Uide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSU012,  SHBKGSW013,  SMBKGSW014 
and  SMBKGSM015 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  040. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW012,  SMBKGSW013,  SMBKGSW014 
and  SHBKGSW015 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4D. 

Summary  of  Base-Uide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW012,  SMBKGSW013,  SMBKGSU014 
and  SMBKGSU015 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4D. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW012,  SMBKGSW013,  SHBKGSW014 
and  SMBKGSW015 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4D. 

Summary  of  Base-Uide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW012,  SMBKGSU013,  SMBKGSW014 
and  SMBKGSU015 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D4D. 

Summary  of  Base-Wide  Surface  Water  Samples  Analytical 
Results,  Sites  SMBKGSW012,  SMBKGSW013,  SMBKGSW014 
and  SMBKGSW015 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


CJ  fO 

^  O 

CO  ^ 

s:  ro 

co  o  o 


o  o  o  o  o 


o  o  o  o  o 


ooooo  ooo 


V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


ooooo 


ooooo 


ooooo  ooo 

vvvvv  vvv 


V  V  V  V  V 


vvvvv 


ooooo  ooooo  ooooo 


vvvvv 


vvvvv 


vvvvv 


ooooo 


o  o  o  o 


ooooo  ooo 


vvvvv 


vvvvv 


vvvvv 


ooooo  ooooo  ooooo  ooo 

vvvvv  vvvvv  vvvvv  vvv 


1 

o 

■M 

o 

•M 

c 

c 

c 

c 

CD 

> 

JC 

1_ 

1 

CJ 

(1> 

ft) 

CO 

ft) 

03 

ft) 

Q. 

c 

C 

4-» 

ft) 

o 

•  a 

1 

o 

x: 

O 

JZ 

JZ 

JT 

j: 

O 

ft) 

*D 

1 

CJ 

o 

i_ 

•M 

*-> 

■M 

L_ 

> 

> 

F 

_C 

<D 

4-» 

0) 

1 

o 

CD 

o 

ft) 

ft) 

ft) 

ft) 

CL 

o 

M- 

o 

ft) 

F 

0) 

a 

c 

£_ 

o 

o 

O 

o 

O 

>> 

* 

I_ 

ft) 

CO 

c 

03 

<i> 

03 

* 

co 

JC 

•M 

-C 

C— 

C_ 

L. 

£_ 

c. 

x: 

TJ 

o 

c 

=J 

Cl) 

Z 

H- 

O 

■ 

03 

o 

ft) 

o 

o 

o 

O 

O 

o 

4-» 

CO 

CO 

+-> 

N 

i 

L. 

1— 

4) 

O 

_c 

F 

JZ 

ft) 

c 

G) 

o 

* 

O 

1— 

1 

L- 

-C 

-C 

x; 

J= 

x: 

O 

CO 

u 

C- 

■*-» 

•u 

«M 

ft) 

JC 

— * 

i 

•— 

OJ 

h- 

u 

o 

u 

o 

u 

C_ 

0) 

ft) 

o 

0) 

1 

•M 

& 

C/3 

i 

(!) 

1 

t 

*r- 

»p- 

IF— 

o 

o 

c 

c 

H- 

E 

c 

c 

O 

CL 

(1) 

i 

*— 

rvj 

CM 

o 

o 

o 

o 

o 

o 

ft) 

o 

o 

o 

o 

o 

L. 

03 

ft) 

03 

4-» 

i 

1 

t 

-C 

4-» 

•M 

N 

E 

E 

_Q 

_Q 

o 

CO 

o 

CO 

> 

* 

4J 

T— 

a— 

CM 

CM 

OJ 

o 

ft) 

ft) 

c 

o 

o 

L. 

t— 

i 

CD 

* 

X 

x 

o 

o 

ft) 

u 

t- 

c_ 

CO 

CO 

x: 

"co 

* 

T— 

** 

CM 

< 

< 

00 

CO 

co 

CO 

CJ 

cj 

CJ 

c 

i 

O 

< 

■ 

> 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ooooo  ooooo  ooooo 


V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


ooooo  ooooo  ooooo 


V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


ooooo  ooooo  ooooo  o  o 
vvvvv  vvvvv  vvvvv  vv 


OOOOO  OOOOO  OOOOO 


vvvvv 


vvvvv 


vvvvv 


OOOOO  OOOOO  OOOOO 


vvvvv 


vvvvv 


vvvvv 


CD  -M  01 

E  0>  -M 

to  O  CO 


Q.  4-*  Q. 
E  CL  E 
<0  fll  TO 
GO  O  GO 


< n 

*T3 

c 

CO 

TJ 

01 

c 

01 

§. 

c 

4-* 

01 

c 

CL 

E 

01 

□ 

CD 

3 

CD 

C 

01 

O 

O 

c 

O 

<u 

C 

CO 

C 

CL 

L_ 

CJ 

01 

CL 

C 

o 

o 

O 

CL 

N 

e 

ID 

■M 

CD 

CM 

4-» 

E 

L. 

O 

o 

c 

o 

x 

CD 

T3 

N 

CD 

01 

o 

CL 

L 

01 

o 

4-» 

JC 

0) 

c 

u 

O 

O 

c. 

X 

l_ 

c 

CD 

01 

c_ 

CO 

O 

o 

E 

o 

o 

X 

c 

01 

O 

X 

Ol 

t_ 

CD 

o 

X 

4-> 

>* 

4-* 

01 

T3 

CO 

— • 

o 

C_ 

o 

C 

oi 

c 

L. 

<0 

4-* 

X 

0) 

CD 

X 

4J 

X 

o 

CO 

c 

<0 

o 

c 

3 

o 

J* 

3 

O 

4-> 

£_ 

O 

o 

o 

X 

D) 

CO 

E 

X 

0> 

X 

X 

£_ 

01 

o 

4-» 

1 

01 

o 

c_ 

x 

L. 

4-» 

x 

N 

1 

CD 

0) 

O 

O 

o 

o 

m 

o 

4-* 

o 

0) 

o 

C 

2E 

C 

c 

CO 

I_ 

X 

C— 

<u 

4- 

E 

o 

<0 

t 

0) 

o 

X 

01 

o 

o 

</) 

«— 

+J 

»— 

01 

o 

o 

o 

E 

XI 

c 

o 

c 

01 

i 

CO 

1 

L_ 

£_ 

t_ 

o 

>> 

>* 

01 

CD 

01 

X 

c 

« — 

OT 

>4“ 

o 

o 

o 

I- 

X 

X 

X 

X 

L. 

c_ 

3 

o 

> 

01 

i 

C 

o 

4-) 

X 

x 

+*» 

•M 

4-» 

■M 

>. 

4-» 

c 

w 

CO 

> 

OJ 

<0 

x 

X 

x 

■M 

0) 

CD 

01 

0) 

+-» 

01 

o 

L. 

>> 

L> 

* 

o 

CJ 

CJ 

o 

Ui 

Z 

£ 

z: 

(/) 

»— 

I— 

H* 

> 

X 

o 

■M 

Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


st  't  •^a' 

ro  ro 

vvvvv  vvvv 


sf  sf  -»t  ^ 


^  N 

NO  T- 


i  r  i  i 


*a-  *a-  st  sr 


't  K  >t 

«“  >o  «- 


VVVVV  vvvv 


.  .  .  CM  CM 

VVVVV 


N-  N*  N- 
•  ■  N  • 


N  N-  N-  »v- 
V  V  V  V 


N  S- 

•  ro 


lu  O 

to  *v. 

CD  CO 

^  o 

CO  *ss. 

X  to 

CO  o  o 


st  ^t  sa- 
»“  r-  t-  M  M 


^t  >t  st  st 


*a-  *t  st  -a- 


■<t  N-  st 

•-  >o  «- 


vvvvv  vvvv 


't  't  >t 


st  st  st  st 


sa-  N-  st 
t-  O  m- 


vvvvv  vvvv 


0)  0J 

0.^0. 
E  CL  E 
C0  <D  <0 
co  a  co 


i  O 

o 

o 

>s 

i 

<D 

0 

0 

c 

c 

x 

0) 

OJ 

0) 

1  o 

C 

c 

c 

o 

o 

o 

4-> 

0 

£ 

c 

c 

O 

0 

0 

X 

X 

o 

O 

c 

0 

X 

0) 

0) 

d) 

1  c 

N 

Nl 

N 

CL 

a 

c 

c 

O 

o 

E 

0 

c 

•  • 

1  to 

C 

c 

c 

o 

o 

a> 

0 

c 

3 

co 

3 

to 

to 

to 

•  •  •• 

i  Ui 

0 

0 

<u 

£_ 

t_ 

X 

X 

01 

—j 

L_ 

X  — ' 

x: 

x: 

<U  -M  <U 

i  L 

XI 

XI 

XI 

o 

o 

CL 

CL 

X 

O 

4-» 

o 

•M  O 

4-> 

■M 

O 

o  -»  — » 

£-  -C  X 

o  o  o 


■MOOOH-I- 
O  ■—  •—  •—  I  I 

-f  Q  O  O  LO  NO 

O  *  i  i  *  * 

>  ro  St  >t  St 

E  «-  V-  CM  CNJ 


O  — •  Q.  4-»  0 

O  JC  t-  c-  I 

— »  4J  4J  *J  >t 

X  <1)  *e-  .r-  t- 

o  E  C  C 

—  •—  •-  o 

OQOO«“ 
St  *4  *t  st  SO 

t\T  (\T  N  N  N 


jz  c  x:  sz 

o  a  (ii  a  a 

L.  to  XI  to  to 

•M  C  Q.  C  C 

■r-  O  O  — »  -* 

C  t.  C.  >.  >. 

■—  o  o  x:  x 

O  — ’  — -  4-»  +J 

i  -C  -C  0  <D 

>o  U  U  2  z 

sill  | 

CM  CM  fM  CM  CM 


o  c 
c  •*-  o 

Q)  C, 

X  *r-  o 

a  c  x 
-'(DO. 
>S  o  o 

x:  t-  i- 

4-*  4-»  +-* 

a  *r» 

z  z  z 

I  I  I 

CM  CM  fM 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  01 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


PO 

H- 

o 

~D 


oj  CD 
^  D) 
CO  tO 
O  Cl¬ 


uj  o 

CO  s 

O  PO 

id  o 

00  s 

^  o  S 


C3 

CO 


C\J 

o 

o 


CO 

X 

CO 


o 


o 


s  ^  s  ^  ^ 

vO  <—  o  • 


V  V  V  V  V 


n3-  vf  N.  vt 

ro  'O 


V  V  V  V  V 


ro 

r- 

ro 

Is- 

N- 

CM 

V 

V 

V 

V 

V 

V 

•  ro  Is- 

V  V  V  V  V 


N-  sT  N-  Vf  <4- 

'O  »—  'O  •  r— 


V  V  V  V  V 


st  »t  S  st 

KJ  <-  «-  o 


V  V  V  V  V 


s:  r  r  r  r 

S.  N  V  N  V 

^  s£  ^ 

V  V  V  V  V 


o 

X 

■s. 

X 

X 

X 

X 

X 

N-S 

X 

X 

X 

X 

X 

X 

X 

o 

V* 

•s 

N-S 

*— » 

N 

N-. 

V 

N-. 

"s 

N-. 

N-S. 

UJ 

tn 

o 

o 

V 

ro 

Is- 

n4- 

S- 

vf 

N* 

Vf 

Nj- 

N- 

<n4- 

vf 

vr 

y 

o 

NO 

w— 

>o 

• 

r— 

ro 

NO 

■ 

Nt“ 

<r- 

T” 

m 

^s 

• 

* 

e— 

■ 

■ 

■ 

• 

• 

* 

* 

* 

X 

CO  o 

ro 

o 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

£  X  X  X  X 

N  S  N  N  S 

N  N  S  N  S 

ease* 

V  V  V  V  V 


V  V  V  V  V 


N> 

sj- 

s. 

Vf 

nJ- 

Nfr 

N- 

-a- 

vt 

NO 

'O 

ro 

nO 

* — 

*“ 

■ 

<r— 

• 

• 

* 

" 

* 

* 

* 

« 

* 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

nO  Vt  VT 

V  V  V 


NO  v* 

«—  t-  t- 
•  •  ■ 

V  V  V 


CO  N*  Is- 

V  V  V 


>0  Vl-  vf 

r-  r-  r- 

V  V  V 


NO  vf  Vt 
«—  w—  <e— ■ 
•  •  • 

V  V  V 


■  ■  vs  •• 

01  -M  Cl 

E  0)  -M 

to  O)  CD 

ac  m—  o 

01  01 


8-  H  B- 

CO  01  CO 
</)  Q  CO 


TJ 

C 

3 


E"  «  "o 


o 

s 

o 


o 

V)  >N 

oi  c 


o>  SI  — 

1—  O  -C 

o  t-  o 
O  I 
0)  — '  -d- 
-»  sz  » 
•-  o  — < » 

4-»  —  >N 

-  -  x: 

4~> 

O 

X 

ro 


o 


Q1 


Cl 

CM 

i  >« 

o  c 

t-  ci 


— .  I  4-*  +-»  O  O  — '  — ' 


o 

> 


NO  CO 
*  I 

vf  vj- 


>N 

c 
01 
-C 
01  Q. 

C  — '  — '  0) 

•-  >.  O  C  — ' 

—  C  C  •«-  o 

-  fl)  #  -  c 

c  jc  x:  •—  ai 

to  CL  Q-  c  x: 

o  o  — »  m  o. 

L.  t_  >.  O  o 

O  O  -  -  ' 


>t  sr  Nt  Nt 


tu 

01 

01 

c 

c 

c 

<u 

tu 

01 

01 

c 

x: 

.£ 

G1 

-*-» 

>N 

4-> 

o 

c 

C 

01 

CO 

CO 

01 

to 

01 

c 

L. 

t_ 

CL 

£_ 

c 

a> 

01 

-C 

o 

r-t 

o 

01 

c 

4-» 

3 

M 

3 

E_ 

oi 

a> 

c 

—• 

a. 

— > 

XL 

JO 

c 

to 

H- 

CL 

+-> 

<D 

r— i 

— 

«— i 

»— i 

J z 

J= 

O 

< 

00 

O 

CO 

CL 

CL 

to 

•— » 

—* 

*— 1 

to 

CO 

t- 

O 

o 

o 

O 

O 

c 

c 

x: 

N 

N 

N 

fs) 

N 

0) 

tu 

4-» 

C 

c 

C 

C 

c 

o 

o 

c 

<u 

tu 

01 

01 

01 

< 

<c 

< 

00 

00 

00 

00 

00 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


-3  "S’  '3* 


SX  — *  — »  S  S  X 

>0  *3-  >3-  >3- 


V  V  .  V  V 


V  V  V  V  V 


I  I  I  I 


>3"  *3-  >3  >3 

•  r—  <r— 

«—  •  CO  •  ■ 

C\J 

V  V  -  V  V 


>3*  3  3  'O  ^  >3^  Sf 


as  si  x  x 


00  ^ 

a:  ro 

woo 


N  •  •  • 

V  V  «-  V  V 


<  < 
V  2  20 


««3  *3"  *3  >3  ^  *3"  vf*  >£>  >3*  ^3  -3*  >3"  3 


V  V  V  V  V 


3  3  3  3 

CM 
K I 

V  V  •  V  V 


3  3^  <3*  3  3 

<  <  5 

3SE  V  V  v  vvvac* 


Q_ 

X 

E 

0) 

o 

X 

c 

o 

Q. 

0) 

O 

Cl 

a> 

*-» 

+-> 

4-> 

o 

o 

CO 

CD 

CO 

CO 

m—t 

c. 

c 

CO 

CD 

CO 

X 

aa 

CO 

X 

X 

x 

x 

4-» 

aa 

O) 

— # 

0) 

-M 

+■» 

c 

■M 

o 

L. 

o 

x 

JZ 

x 

X 

CO 

0> 

+-» 

o 

ID 

_c 

—a 

Q. 

CL 

CL 

1—1 

0) 

03 

o 

X 

M- 

o 

o 

O 

o 

x 

>* 

w 

CO 

•M 

N 

0) 

>* 

< 

0) 

CJ 

Ui 

C 

0) 

4-» 

■M 

JZ 

■M 

o 

■ 

<u 

o 

c 

3 

O 

o 

•M 

*Q_ 

co 

<0 

CM 

JO 

N 

41 

o 

Si 

o 

13 

a 

E 

o 

o 

CD 

CO 

c 

i 

c 

<u 

01 

4-» 

o 

N 

N 

>* 

X 

CD 

ze 

=c 

CD 

o 

CO 

>. 

> 

c 

c 

CO 

•M 

c. 

c_ 

U 

i 

X 

<D 

o 

3 

CD 

JZ 

0> 

01 

1 

00 

00 

00 

00 

CJ 

u 

Q 

o 

o 

O 

L  £  Q> 

3  X  CL  X 

H-  Q_  — »  (L)  +J 

o  —  c  c 
n  >  r  to  to 

Cjc-mol. 

(U  -M  0)  <u  o 

X  <D  E  tJ  3 

Q  O  O  O  u- 


C_  <D  GJ 

O  “O  -M 

3  C  CL 

— 1  111  flJ 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


3:  s:  z  z 


o  ro 

^  o 

00  N 

3:  ro 

CO  o  o 


>a-  sj-  >a- 


N*  *4-  >4*  ><f 


z;  £  x  x: 


N-  h»  N- 


V  V  V  V 


sj-  ^ 


«C  <  <  < 

z  v  v  v  v  z  z  v  v  z 


<  <  <  in 


^  sr  ^ 


1 

o 

c 

c 

1 

(1) 

0) 

01 

1 

c 

c 

CL 

0) 

at 

1 

(0 

0) 

•5 

O 

c 

■ 

CD 

N 

(0 

(0 

(U 

■M 

O 

1 

t_ 

c 

■M 

O 

x 

E 

O 

+-» 

1 

o 

(1) 

3 

>• 

-M 

(0 

O 

(0 

1 

0) 

X2 

XI 

o 

01 

z 

H- 

o 

■ 

<u 

c 

o 

O 

o 

o 

1 

(0 

i_ 

£_ 

£_ 

L. 

0) 

■ 

•*— 

u 

o 

o 

o 

o 

x 

■ 

•M 

0) 

— » 

"o. 

4-> 

*3- 

t o 

1 

(0 

*u 

x 

x 

X 

x 

E 

CL 

E 

o 

1 

<0 

o 

o 

o 

u 

<0 

(LI 

(0 

*-> 

■ 

o 

4-» 

10 

(0 

00 

(0 

</) 

D 

CO 

>. 

1 

> 

CL 

X 

X 

x 

X 

1 

<u 

o> 

a> 

0) 

o 

(0 

1 

‘i 

zc 

z 

zc 

3= 

a c 

c 

1 

0) 

< 

1 

1 

CO 

o 

K1 

lr_ 

• 

Q_ 

01 

•r- 

o 

oi 

c 

o 

o 

OJ 

<0 

(0 

TJ 

-n 

c 

01 

0) 

01 

CD 

c 

c 

O 

o 

01 

N 

c 

c 

(0 

o 

o 

CO 

CO 

c 

00 

(0 

o 

o 

«— ■ 

t_ 

o 

o 

(0 

0) 

CO 

o 

0) 

o 

o 

■M 

£_ 

L. 

X 

XI 

o 

0) 

01 

■M 

~u 

c 

x 

CO 

■M 

■M 

o 

o 

c 

~o 

(0 

01 

CL 

X 

(0 

(0 

m 

E 

X 

T3 

O 

c_ 

Q. 

-M 

c 

c 

■M 

oi 

C 

CO 

>* 

« 

(0 

o 

o 

o 

<0 

x: 

Z 

Z 

z 

z 

z 

z 

o 

D- 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ro 


c 

o 

o 

in 

O 

c5 

cm  <D 


in 

o 

o  va¬ 
tu  O 

co  v* 

a  ro 

v  o 


vt 

o 


CM 

O 

o  va¬ 
tu  O' 

CO 

CD  CO 

^  O 

CO  "v. 


CO 


z 

z 

Z 

2: 

2: 

3: 

2: 

Z 

Vs 

L_ 

'-V 

N 

v. 

Vs. 

Vs. 

Vs 

Vs 

CO 

<_ 

ro 

ro 

ro 

ro 

ro 

ro 

rv 

vt 

vt 

vt 

vt 

vt 

va- 

0 

0 

0 

0 

0 

ro 

0 

0 

0 

0 

0 

0 

• 

• 

■ 

• 

• 

• 

• 

sr 

• 

• 

• 

• 

• 

■ 

V 

< 

a: 

V 

V 

V 

<c 

z 

< 

z 

z 

V 

V 

V 

e— 

V 

V 

V 

V 

V 

y 

vt 

z 

O 

z 

z 

z 

z 

z 

z 

z 

Vs 

O 

vs 

Vs 

Vs 

Vs 

Vs 

V. 

CO 

CO 

Vs 

ro 

ro 

ro 

ro 

ro 

ro 

0 

ro 

n. 

va- 

vd- 

vd- 

vt 

vt 

vt 

0 

0 

0 

0 

0 

ro 

0 

«— 

0 

0 

0 

0 

0 

0 

CO 

Vs 

• 

■ 

CO 

z 

ro 

< 

< 

< 

< 

ro 

CO  0 

0 

V 

z 

V 

V 

V 

z 

z 

z 

V 

V 

V 

V 

V 

V 

V 

V 

V 

r-  ro  K)  M 

ro  o  o  o 
%a-  o  o  o 
o 


v  a:  v  v  v 


N  vt  vt  vt 


N-  vt 

o  *- 

■  o.  *  >a- 

<  cm  ro 

v  z  •  v 


0 

CD 

Vs 

X 

QJ 

01 

■M 

C 

c 

"O 

OJ 

CD 

CD 

1 

O 

X 

X 

ro 

t_ 

4-» 

+-> 

O 

<D 

01 

c 

0 

0 

GJ 

X 

£_ 

i_ 

1 

O 

O 

0 

in 

1 

L_ 

X 

x 

+-* 

U 

O 

0 

co 

l 

(0 

r— 

-O 

"U 

E 

v 

1 

1 

ro 

ro 

o 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


ro 

ro 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


1 

CO 

0J 

0J 

D) 

■ 

■g 

c 

X 

«r- 

*k 

l 

CO 

-M 

+•» 

* 

1 

3 

X 

L 

0J 

CO 

1 

| 

1 

■ 

O 

■M 

CD 

1 

/*N 

1 

CL 

CD 

X 

yv 

l 

F 

E 

+-» 

CO 

>V 

>v 

>v 

1 

O 

0J 

>v 

vt 

c 

c 

c 

1 

CJ 

/-s 

a 

CM 

CD 

CD 

<D 

l 

1 

0 

£ 

0 

£— 

CO 

Q. 

■s 

■q. 

1 

•f— 

— J 

0 

>V 

CL 

ro 

O 

0 

0 

1 

c 

O 

X 

X 

O 

c_ 

£_ 

£_ 

«» 

1 

CO 

c 

*-> 

+J 

CO 

0 

O 

O 

/v. 

*« 

1 

CO 

0) 

CD 

0J 

Vs 

0) 

•M 

0 

1 

t— 

x 

O 

0 

O 

CO 

X 

X 

X 

E 

O 

4-» 

1 

0 

CL 

0) 

1_ 

u 

L 

CO 

0 

0 

0 

CD 

0) 

CD 

1 

O 

CD 

c 

a» 

O 

0 

O 

O 

c_> 

■ 

1 

Z 

H- 

O 

l 

CJ 

t_ 

c 

01 

c 

CD 

—j 

—• 

—j 

u 

CL 

CL 

CL 

CL 

OJ 

'-c 

1 

O 

CD 

t- 

CD 

X 

X 

X 

0) 

Vs 

w 

4-» 

0) 

0) 

1 

•  1— 

— 1 

O 

X 

O 

C 

0) 

O 

0 

u 

4-» 

CO 

c 

CD 

X 

1 

*-> 

x 

0) 

•M 

0) 

CD 

c 

1 

■ 

1 

CO 

CD 

CO 

CO 

CO 

O 

& 

u 

a 

CO 

■ 

CD 

0 

“D 

c 

_ t 

CD 

TJ 

O 

CD 

CM 

CM 

CM 

0 

T3 

C 

L 

X 

a 

E 

CD 

1 

— > 

CD 

CD 

CD 

0 

c 

CD 

CD 

O 

w 

■M 

5 

y 

■M 

CD 

01 

co 

-M 

1 

O 

4-» 

■M 

c 

c 

01 

C_ 

y 

0) 

O 

■ 

■ 

1 

z 

CD 

CO 

0 

CO 

1 

> 

c 

c 

01 

01 

t- 

•M 

*D 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

~u 

*aj 

E 

1 

0) 

CD 

JZ 

x 

Z 

C 

t 

■M 

CD 

1 

E 

CD 

CO 

CL 

CL 

a. 

CL 

0. 

1— 

h- 

3 

-Q 

J3 

XI 

£_ 

CO 

CD 

a. 

CM 

CM 

CM 

< 

0 

O 

< 

■ 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


m 

h- 

o 


o 

O 

UJ  O 

00  S 


CO 

CD 


s 

O 

uj  o 

CO  "v, 

CD  '4- 

^  O 

m  ^ 

x  ro 

CO  o  o 


ro 

o 

o 

lu  o> 

c/>  s 

CD  CO 

O 


CO 


ro 


o 


I  til 

CD  0 


0 

a  £ 
e=  a 
to  a> 
00  o 


ro  ro  cm  ro  ro 

o  o  cm  o  o 

o  o  o  o  o 


ro  ro  ro  ro  ro  ro  ro  ro  ro  ro 

O  O  O  «—  r*r*r-r-r- 

OOOOO  OOOOO 


ro  ro 
o  o 
ro  o  o 


ro  ro  cm  ro  ro 

O  O  CM  O  O 
OOOOO 


ro  ro  ro  ro  ro 
ooo«—«— 

OOOOO 


ro  ro  ro  ro  ro 
ooooo 


ro  ro 
o  o 
ro  o  o 


ro  ro  cm  ro  ro 
o  o  cm  o  o 
ooooo 


ro  ro  ro  ro  ro  ro  ro  ro  ro  ro 

o  O  O  *“  f”  r-T-T-r-f- 

OOOOO  OOOOO 


ro  ro 
o  o 
o  o 


ro  ro  cm  ro  ro 

O  O  CM  O  O 
OOOOO 


ro  ro  ro  ro  ro 
ooo*-«- 
ooooo 


ro  ro  ro  ro 
o  o  ©  o 


ro  ro 
o  o 
ro  o  o 


ro  ro  cm  ro  ro 
o  o  cm  o  o 
ooooo 


ro  ro  ro  ro  ro  ro  ro  ro  ro  ro 

O  O  O  «—  «r-  r-r~r-r-r- 

OOOOO  OOOOO 


c 

< 


CO 

CD 

o 

Q. 

CO 

cu 

T> 


0) 


X 

o 

D. 

QJ 


0 

"D 


O 

CO 

X 

0 

-C 

0 

C 

0 

N 


<0  -X  — '  — ' 


3  C  C  C 
to  *r-  M-  -r- 
O  L  L  L  V 
TJ  TJ  TD  TJ 
C  C  C  C 
UJ  111  UJ  UJ 


o 

o 

JZ 

0 

c 

o 

>o 

r— 

CM 

CM 

CO 

Nt 

O 

C 

0 

JZ 

JC 

0 

> 

CM 

ro 

in 

vO 

0 

CD 

o 

o 

C 

X 

o 

CM 

CM 

CM 

CM 

CM 

CM 

JZ 

t 

0 

CO 

<0 

0 

o 

«“ 

CL 

•u 

4-> 

TJ 

x: 

CO 

JZ 

Cl 

CL 

C 

CD 

CD 

CD 

co 

00 

m 

CD 

X 

Cl 

0 

0 

0 

O 

U 

CJ 

CJ 

CJ 

u 

CJ 

o 

n: 

ac 

h 

X 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

r- 

0 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


hO 

M- 

o 


c 
o 
o 
in 
o 
v* 
co 

CM  CD 
>s  O) 

co  to 

O  CL 


in 


O' 


o 
IU 
M 

CD  .  . 

IX  O 

CD  S 


O  ^ 

tu  O' 

CO  Vs. 

cd  ro 

x  o 

00  "V. 

x  ro 

woo 


s 

O  -st 

111  O' 

CO  s 

CD  vf 

^  o 

CD  V* 

3E  ro 

WOO 


CM 

o 

o  vr 

in  O' 


w 

CD 

SX 


^  Q.  E 
CO  (U  (D 
WOW 


ro  ro  ro  m  ro 

o  o  o  o  o 

o  o  o  o  o 


m  w  m  to  w 
o  o  o  o  o 
o  o  o  o  o 


m  ro  m  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


to 

c 

< 


<  < 
v  v  z  z 


<  <  < 
Z  V  V  z  z 


<  <  < 
Z  V  V  z  z 


o  o 

<  ’  *  < 
Z  V  V  z 


*o 

o 

y 

to 

o 

o 

to 

T3 

TJ 

L_ 

TJ 

o 

O 

>- 

o 

to 

■M 

O 

o 

to 

3 

to 

c 

o 

JO 

to 

o 

/-> 

o 

a 

>* 

o 

z 

o 

X 

E 

u 

o 

o 

o 

o 

a 

o 

CO 

c 

/■>» 

c 

to 

>. 

V 

CL 

to 

c 

X 

J= 

o 

X 

to 

0) 

>* 

o 

CL 

£_ 

o 

(0 

H- 

c 

o 

a 

c 

3 

TJ 

o 

01 

£— 

Q) 

CO 

D 

L. 

c 

sz 

o 

-C 

o 

£_ 

CD 

o 

01 

CL 

X 

CL 

Y 

o 

O 

SI 

o 

-C 

o 

TJ 

.c 

CL 

C— 

o 

c 

> 

111 

JZ 

C 

o 

-r» 

o 

<u 

JC 

i 

•s 

O 

LU 

CO 

_ « 

o 

jz 

*-* 

i 

C 

CO 

Vs 

X 

JZ 

-C 

1 

Q. 

<u 

•  • 

to 

X 

C 

a> 

01 

4-» 

o 

Nfr 

O 

E 

■ 

H- 

<L> 

to 

si 

c 

01 

£_ 

t 

4-» 

0) 

1  CO 

_» 

sz 

H- 

0) 

to 

E 

o 

c\T 

o 

CM 

<1) 

4-> 

I  CO 

D 

a> 

c 

*D 

i 

I 

i 

0) 

<0 

i  o 

CO 

c 

D 

<u 

t- 

CM 

vJ- 

1 

JZ 

O 

H- 

o 

■  a. 

O 

tu 

CO 

N 

o 

i 

Nfr 

o 

L_ 

w 

1  "Vs 

Y 

N 

o 

c 

O 

CM 

_o 

0) 

i  to 

C 

TJ 

0) 

jz 

to 

L. 

V. 

a 

-C 

i  01 

LU 

0> 

c 

CO 

u 

01 

O 

Vs 

■ 

-C 

■M 

a  to  i  "o 

t 

CD 

UJ 

1 

• 

TJ 

— ’ 

CD 

o 

_  CO  CO  «M 

CL  4->  4_>  — < 


to  to  ’.-.coo 


+-»  — '  o 

CD  CO  _Q 


•«-  i  <4-  M*  ^  v/ 


v-r  CM  CM  CM  CM 


O  O  O  O  O 
V  V  V  V  V 


O  CM  CM 
V  V  V 


O  O  O  O  O 
V  V  V  V  V 


O  CM  CM 
•  •  • 

V  V  V 


o  o  o  o  o 

•  •  ■  ■  • 

V  V  V  V  V 


O  CM  CM 
V  V  V 


o  o  o  o  o 
V  V  V  V  V 


O  CM  CM 
V  V  V 


O  O  O  O  O 
V  V  V  V  V 


O  CM  CM 
V  V  V 


in  in 
"S*  ^ 
CM  fM 


CL 

O 

L. 

CL 

c 

CD 

C— 

SI 

o 

-Q 

O 

O 

a 

E 

CO 

to 

CD 

JZ 

o 

< 

CL 

O 

u 

c 

O- 

CL 

CO 

C_3 

CJ 

o 

o 

o 

Q 

31 

3; 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


O  O  CM 

O  LR  S-  K»  O 
\0  •  N- 

in  v  cm  v 


in  o  o  in 

.  hw  o  o 

oo  •  ■  'O 

v  w  eo  in  «- 


in  o 

cm  o  O'  o 

•  CM  •  CM  O 

V-  <r~  O  «“ 

V  r-  O 


.  .  o 

CM  CM 
V  «-  00 


o  o  in 

Kt  in  in  m  • 


LH  O  O'  *— 

•  r*  in  CM  >o 

sO  •  ■ 

v  no  in  v  so 


(MO  O 

•  t-  m  m  M 

o  «-  o 

V  CO  V  <r-  CM 


«-  m 

■  CM  «— 
•  CM 

v  o  in 


o  O  in 

o  in  cm  m 

s  • 
ro  v  m  v  v 


in  o  v*  ■**- 

•  N  in  in  • 

cm  ■  •  sf 

V  'O  'O  'O  «- 


CM  O  O'  O 

•  MD  ■  O  r- 

N-  o  r*—  >o 

V  CO  CM  *-  CM 


O  CO 

^  o 

CO  \ 

z  m 

woo 


o  o  o  in 

N  in  s  in  • 

CM  • 

K1  V  Kl  V  V 


v  ro  i r\  v  <* 


■  o  in 
•  o 
v  in  m- 


o  cm  0  m 
co  in  N  n 


m  o  >o  in  h- 
.  so  nJ  in  N 


co  ro  'O 


in  o 

cm  o  co  o 

•  co  «  o  *- 

^  ro  N 

V  O'  r-  W 


i  £  o  =  2 

-  E  C  §  ^ 

^3  4J(flLL 

C0  — »  C  u  CD  O 

V  <  <  <  m  to 


§  i  L  l 

■  r-  .f-  E  »  CD 

£  O  5  CD  Q. 

■i  -  i.  u  a 

CO  CD  .C  O  O 

CJ  CJ  O  CJ  o 


C  C  TJ 
CO  O  CD 
>*  £- 


D  a>  co 

o  ^  io 

£_  O  4-» 

CD  O 

£  Z  CL 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  samples  Analytical  Results 
Sites  SMBKGSE001  through  SHBKGSE010 


V  V  *sd-  V  T- 


in  ON-  <r- 

■  fM  »-  •  • 

>0  (VI  h- 

v  m  v 


rvj  in  o  o  in 

.  •  OJ  r-  . 

O  NO  o 
v  v  in  v  ki 


(U  v  O 

E  0>  *-* 

ro  <D  to 


Cl  -M  Q_  GO 

E  Q_  £  O 

co  o  <o 

W  Q  W  >• 


COD  — '  TJ 
C/3  O  >  *•—  CO 

—  “D  CD  C 

CD  O  •«“  O  JZ  <0 

4-»  CO  CO  CO  f—  > 

O 


TJ  E  - 
c  <  =c 

CO 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base*Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


O 


ooooo  ooooo  ooooo  ooo 

VVVVV  VVVVV  V  V  V  V  V  vvv 


ooooo  ooooo  ooooo  ooo 

.  •■■■■  . 

VVVVV  VVVVV  VVVVV  vvv 


ooooo  ooooo  ooooo  ooo 

VVVVV  VVVVV  vvvvv  vvv 


ooooo  ooooo  ooooo  ooo 

vvvvv  vvvvv  vvvvv  vvv 


ooooo  ooooo  ooooo  ooo 


vvvvv 


vvvvv 


vvvvv 


,, 

<<-x 

„ 

i  o 

L. 

Cl 

■M 

Cl 

1 

o 

E 

<11 

4-» 

1  c 

(0 

o 

to 

I  (0 

JC 

ac 

H— 

o 

i  O) 

o 

Cl 

u 

JZ 

■M 

1  (_ 

Cl  1  o 

— >  1 

CL  tfl  i  Cl 

1— 

1 

E  Q-  E 

CD  <L>  CD 

<o  o  c/> 


d 

e/i  C 

TJ  to 

c  J= 

3  d)  +> 

O  C  d 

0.(0  0 


0)  OJ 
Cl 

ro  *>-  ">* 
Q.  C  C 

££* 
£—  JZ  "O 
O  4-* 


— *  «-  CM 

4J  «—  «— 


O  O  O  —'  *<“ 

l  i  l  JC  4-* 

CM  CM  CM  CJ  Cl 


4-* 

Cl 

o 

Si 

-O 

— * 

E 

-C 

o 

H- 

o 

ai 

t_ 

0) 

CD 

c 

o 

c 

3 

£_ 

d 

00 

05 

4-» 

N 

JC 

E 

JZ 

•*— 

O 

C 

o 

S— 

•M 

TJ 

•M 

d 

Cl 

Cl 

o 

Cl 

XI 

c 

c 

t! 

H- 

E 

c 

c 

o 

o 

Cl 

o 

o 

o 

o 

o 

1_ 

•M 

N 

E 

E 

E 

-D 

-O 

o 

Cl 

c 

o 

o 

o 

L 

o 

Cl 

L_ 

L. 

L. 

<0 

(0 

JC 

< 

00 

CO 

CO 

CO 

CJ 

CJ 

o 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SHBKGSE010 


ooooo  ooooo  ooooo 

vvvvv  vvvvv  vvvvv 


ooooo  ooooo  ooooo 

vvvvv  vvvvv  vvvvv 


vvvvv 


LU  O 

CO  'v. 

o  >o 

^  o 

CD  ^ 

woo 


ooooo  ooooo  ooooo  oo 

vvvvv  vvvvv  vvvvv  vv 


ooooo 

vvvvv 


ooooo  ooooo 

vvvvv  vvvvv 


ooooo  ooooo  ooooo 

vvvvv  vvvvv  vvvvv 


vvvvv 


1 

o 

x: 

O 

T> 

05 

05 

o 

CL 

L. 

05 

1 

CJ 

+j 

Jkf 

<u 

X 

c 

o 

O 

O 

C 

1 

CJ 

£— 

c 

05 

05 

L_ 

(0 

O 

1 

o 

E 

O 

o 

JC 

C 

05 

o 

JC 

05 

t_ 

■M 

o 

1 

05 

o 

>* 

■M 

05 

*o 

CO 

o 

c_ 

o 

05 

4-> 

1 

c 

<u 

c 

t_ 

0) 

■M 

-C 

<u 

05 

.C 

x: 

O 

<U 

CO 

1 

(0 

c 

CO 

o 

c 

3 

o 

-X 

3 

O 

•M 

z 

o 

o 

CJ 

x: 

s~ 

Q 

t 

05 

(0 

E 

JC. 

o> 

-Q 

-C5 

t_ 

05 

o 

4-> 

1 

05 

o 

0) 

I 

L. 

XI 

t- 

•M 

J= 

N 

i 

o> 

<d 

O 

o 

O 

Q 

ro 

t 

O 

o 

0) 

(J 

C 

Z 

c 

c 

C/5 

L. 

x: 

l 

z 

x: 

t 

05 

<u 

s- 

E 

o 

CD 

• 

0) 

CJ 

0) 

x: 

05 

O 

o 

CO 

ro 

<*■> 

h- 

+•* 

Q. 

CO 

1 

o 

o 

o 

E 

_o 

c 

o 

C 

05 

■ 

CO 

Q. 

e 

0) 

t 

— * 

L_ 

C_ 

L. 

o 

>. 

>* 

05 

co 

05 

JC 

_y 

c 

CO 

"S' 

05 

CO 

4-* 

1 

«*— 

o 

o 

o 

L. 

>- 

jC 

JS 

JC 

x: 

L_ 

l_ 

3 

O 

> 

05 

1 

c 

o 

o 

CO 

1 

4-> 

-Q 

-C 

-*-» 

•M 

*-> 

*j 

4-» 

c 

CO 

CO 

> 

OJ 

1 

CO 

-C 

-C 

XI 

4-» 

05 

<u 

<u 

a 

■M 

05 

O 

z 

*3k 

t_ 

CO 

1 

— -* 

CJ 

CJ 

o 

o 

LU 

z 

z 

z 

z 

C/5 

I— 

I— 

h- 

> 

X 

o 

4-» 

*E 

T— 

c 

1 

o 

05 

< 

1 

1 

> 

CO 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


M— 

O 


c 

o 

o 

m  ^ 
o 

\  CM 
CO 

OJ  03 
*V,  D) 

CO  to 


o 

LU  O 

CO  > 

O  f- 

id  o 


o 

o 

O  >4 

111  O' 

CO  -V. 

O  CO 

id  O 

co  ^ 


co 

o 

O  >4 

LU  O' 

CO 

(J  o 

id  o 

00  s 

x  ro 

co  o  o 


S- 

o 

°  £ 

LU  O' 


NO 

O 

o 

LU  O' 

CO  ''•s. 

CD  >d- 

id  O 


^4  ««4  *«4 
t-  r-  e-  W  K1 


V  V  V  V  V 


>4  ^4  -4 

r-  r-  r-  M  K1 


V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


CD 

c 

< 


0) 

TJ 

c 

3 

o 

CL 

E 


-4  '■4  >4  >4 


V  V  V  V 


nJ  Nj  ^ 
v—  T—  »  r” 

V  V  V  V 


•«4  ^4  *4  sj- 


V  V  V  V 


•4  >4-  >4-  <4 


V  V  V  V 


't  -4  -4  >4 


V  V  V  V 


>4  >4  *4  «4 

x —  t —  r-  x-~ 

V  V  V  V 


4  4  4  4 


V  V  V  V 


>4  *4-  -4  -4 


V  V  V  V 


4  4  4  4 


V  V  V  V 


*4-  -4  -4  -4 


V  V  V  V 


03 

c 

03 

o 

03 

*D 

03 

+J 

C 

0J 

CL 


E  «- 

03 

CO 


CM  C\J  CM  CM  OJ 


CM  CM  OJ  CM  CM 


4  S  4 
«-  nO 


4  N  4 
x-  O  *- 


4  S-  4 
«■“  >0  *“ 


*4  K  *4 
nO  n— 


4  N  4 
*  nQ 


o 

O 

O 

> 

03 

<D 

03 

c 

c 

X 

03 

03 

03 

o 

c 

c. 

c 

03 

03 

—4 

03 

4-» 

03 

c 

c 

C 

03 

o 

03 

x 

sz 

o 

O 

C 

03 

c 

0) 

03 

03 

c 

N 

N 

N 

Q. 

CL 

c 

c 

O 

03 

E 

03 

C 

CD 

c 

c 

C 

O 

o 

03 

03 

c 

D 

to 

3 

to 

to 

to 

CO 

0) 

03 

03 

£_ 

t_ 

x 

x 

03 

L. 

X 

X 

X 

— >  03 

G3 

4-» 

03 

C- 

n 

n 

..Q 

o 

o 

CL 

Q. 

x 

O 

-M 

O 

■M 

o 

<M 

■*-» 

o  c 

E 

o 

o 

o 

O 

— * 

O 

u. 

+J 

03 

4-> 

SZ 

c 

x 

X 

c  •— 

o 

co 

03 

(0 

1 

£_ 

t, 

£_ 

X 

X 

t_ 

>* 

o 

o 

3— 

O 

LL 

03 

LL 

CL 

03  — 

c 

3E 

H- 

o 

1 

03 

O 

o 

o 

o 

o 

X 

£_ 

t_ 

i 

t_ 

to 

X 

to 

to 

•?  ‘JZ 

03 

1 

— » 

+■> 

4-» 

>4 

4j 

C 

CL 

c 

c 

CL  C 

_c 

fl) 

03 

1 

sz 

X 

X 

z 

z 

sz 

03 

o 

O 

— ’  <0 

CL 

—> 

t~ 

1 

■M 

o 

o 

o 

3- 

u 

e 

c 

c 

•» 

C 

I_ 

£_ 

X 

>*  p 

o 

Q_ 

Q_ 

CO 

1 

CO 

o 

o 

O 

X 

X 

x  t- 

E 

Q. 

E 

03 

1 

o 

o 

Q 

iri 

'O 

o 

Q 

o 

Q 

T— 

o 

— * 

— ' 

-M 

4-> 

4->  -M 

■M 

to 

<U 

to 

4-* 

1 

o 

1 

1 

i 

1 

i 

1 

1 

X 

SZ 

03 

03 

(1)  •*- 

to 

o 

CO 

1 

1 

> 

CM 

to 

>4 

4 

4 

4 

4^ 

4 

4 

no 

nO 

o 

o 

£ 

i 

s: 

ac  z 

i  i 

2 

i 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  05A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


O 

*o 


c 
o 
o 

LA 

O 

^  f\l 
CO 

CM  O 
\  O) 


CD 

CD 


>3- 

O 


N- 

O 


S  N  >f 
nO  «-  >0  •  r- 


V  V  V  V  V 


>3-  >3-  ^  >fr  >3-  si-  si-  *3- 

fO  r-  r-  O  •  r-  r-  r-  r-  r- 


>0  Sf  ^ 


V  V  V  V  V 


V  V  V  V  V 


CD 


cJ 

CO 

o 

10 

o 


N- 

>3- 

N- 

n3- 

*3- 

S3- 

sf 

N- 

*3- 

vt 

N3- 

S3* 

*3- 

S3- 

vO 

sr 

%a* 

O 

>o 

ro 

'O 

a— 

r— 

T— 

• 

• 

• 

N- 

■ 

■ 

• 

• 

• 

T— 

• 

• 

ft 

• 

* 

• 

• 

* 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

CO 

o 

o 

St 

HI 

CO 

CD 

Os 

s 

sf  N* 

v: 

o 

v0 

«-  sO 

CO 

V. 

z: 

to 

V  V  V  V  V 


N  ^ 

ro  «-  *-  vO 


v  v  v  v  v 


st  si-  ^3-  ns-  si-  no  ^  ^ 


V  V  V  V  V 


o 

LU 

CO 

CD 

<* 

sO 

N- 

sr 

■— * 

N- 

>3- 

si- 

St 

*3- 

1^ 

>3- 

>3- 

-3* 

•3- 

n3* 

n3* 

NO 

St 

s3“ 

O 

sO 

ar— 

NO 

to 

NO 

«r- 

a — 

CD 

V. 

to 

o 

• 

* 

• 

■ 

■ 

■ 

• 

• 

■ 

■ 

• 

• 

* 

* 

• 

■ 

V)  o 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

>o 

o 

o 


CD 

31 


<> 


ro 

o 


N-  N  <*t  't 
no  *—  o  •  *— 


V  V  V  V  V 


4  S  Nt 

K)  «-  «-  no  ■ 


V  V  V  V  V 


I  I  I  £  I 

N  N  N  \  N 

*3-  >3"  ^3-  >3-  >3- 

V  V  V  V  V 


>0  Jt 

V  V  V 


-O 

c 

3 

o 


i 

e 

at 

o 

•M 

Cl 

i 

o 

c 

c 

Cl 

i 

o 

at 

at 

at 

at 

i 

y 

-C 

o 

> 

c 

c 

c. 

i 

o 

CL 

<0 

>N 

c 

at 

at 

at 

at 

■ 

N 

O 

Cl 

c 

at 

c 

x: 

x: 

i 

c 

c 

£_ 

i_ 

at 

x: 

Cl 

4-» 

>N 

4-» 

■ 

CD 

at 

O 

o 

XT 

at 

a. 

o 

c 

(_ 

c 

/N 

i 

o> 

-Q 

at 

■ 

CL 

c 

at 

at 

CD 

CD 

at 

CD 

at 

Ci 

4-» 

at 

■ 

C_ 

o 

XT 

c 

CM 

>> 

O 

c 

_ > 

c 

C. 

L. 

a. 

l— 

c 

e 

0t 

■M 

i 

O 

c_ 

U 

•  9» 

i 

>» 

c 

c 

«•— 

O 

at 

Cl 

x: 

O 

n 

O 

at 

<0 

at 

C 0 

i 

a> 

o 

■ 

O 

c 

•r- 

at 

at 

— * 

c 

c 

4-J 

3 

3 

c. 

H— 

o 

■ 

s|- 

at 

c 

x: 

JC 

•  r— 

at 

at 

at 

c 

% 

>N 

w 

i 

JZ 

l 

C 

•M 

JC 

CD 

CL 

CL 

c 

x: 

x: 

x: 

c 

CO 

H- 

rr 

M- 

CL 

Ci 

at 

i 

o 

— > 

CD 

CL 

O 

o 

CD 

CL 

-M 

4-» 

0) 

m 

r-i 

X 

i 

•*-> 

>N 

O 

,C 

O 

c_ 

L. 

X 

O 

O 

XI 

x: 

o 

< 

OD 

CD 

CD 

1 

4-> 

% 

w 

t 

CD 

a 

x: 

L. 

o 

o 

x: 

£_ 

c. 

CL 

a. 

CO 

Ul 

lj 

k-i 

CL 

at 

t 

■ 

4-> 

■M 

O 

4-J 

■M 

4-» 

CD 

CD 

L. 

O 

O 

o 

O 

O 

CD 

O 

to 

4J 

t 

O 

at 

i 

t- 

JC 

x: 

at 

C 

c 

N 

rsi 

INI 

N 

N 

CO 

a 

CO 

>» 

i 

> 

to 

z: 

=c 

SO 

ca 

CJ 

CJ 

s: 

at 

at 

-M 

C 

c 

c 

C 

C 

i 

• 

i 

i 

■ 

I 

o 

o 

c 

at 

at 

at 

at 

at 

ro 

i 

£ 

Ci 

Vi 

ro 

ro 

ro 

>3** 

n3“ 

sr 

n3- 

>3- 

^3- 

s3* 

< 

< 

< 

CD 

at 

CD 

CD 

CD 

< 

■ 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ro 

o 

iTN 

■U 


o 

o  st 

IU  O 

CO  > 

CJ  N- 

^  O 


O  st 

LU  O 

CO  ^ 

O  CO 

V  o 


CO 

o 

o  ^ 

LU  O 

to  V. 

CD  >0 

V  o 

00  s. 

x  m 

CO  o  o 


h» 

o 

o 


'O 

o 

° 

LU  O' 


CM 

V  V  .  V  V 


•  in  •  ■  * 

s- 

V  •  V  V  V 


•  •  •  »  ■ 

v  V  V  •  V 


*-  •  IA  •  ■ 

to 

v  v  •  v  v 


t—  •  CM  •  ■ 

tO 

V  V  •  V  V 


St  St  St 

««—  ■  St  •  ■ 

in 

v  v  •  v  v 


-Q  X 

m  ^ 


r-  •  N-  •  ■ 

N- 

V  V  •  V  V 


CO 

st  St  VO 
t—  r*  r— 

■  >t  •  •  ' 

V  CM  V  V  V 


St  st  -4-  'O 

«—  « —  T—  T — 

•  •  ■  • 


X 


’  ‘  '  £  ' 

V  V  V  •  V 


CO 

"st  '4’  ^ 

•  ■  •  st  * 

V  V  V  CM  V 


st  st  St  st 

T"  «—  «— 

< 


XXX 

SMS 

st  >t 

V“  T — 

m  m  m 

V  V  V 


st 

V 


st 

•  st 


l 

CO 

0 

t 

■o 

4-J 

I 

c 

CO 

t 

3 

I 

O 

CO 

l 

l 

i- 

jr 

4-> 

0 

i 

o 

c 

l 

o 

CL 

CD 

CD 

0 

0 

l 

4-> 

4m* 

4-J 

o 

I 

o 

CO 

CO 

CO 

0 

i 

- 

{_ 

0 

t 

c 

S 

CO 

CO 

CO 

.c 

0 

4-J 

aa 

• 

(0 

X 

.c 

JZ 

-C 

4-J 

4-* 

0 

aa 

aa 

i 

CD 

0) 

4-J 

4-J 

4-J 

C 

0 

— • 

0) 

4-> 

CD 

I 

x 

o 

JZ 

JZ 

-C 

-c 

0 

0 

B 

0 

4-J 

1 

o 

Tf 

JZ 

mm* 

CL 

CL 

a 

»— i 

c 

0 

JZ 

0 

0 

CO 

<L> 

CO 

l 

O 

z 

0 

JZ 

4-J 

£ 

z 

H- 

o 

I 

CD 

o 

o 

JZ 

S 

X 

4-» 

JZ 

0 

C 

I 

CO 

4-J 

IS 

0) 

> 

< 

3 

JZ 

Q. 

JC 

0 

0 

0) 

CD 

i 

CO 

LU 

C 

CD 

4-» 

4-J 

4- 

CL 

0 

4-J 

0 

c 

CO 

— 

t 

4m* 

o 

I 

0) 

"o 

c 

3 

O 

o 

O 

—> 

S 

c 

c 

c 

0 

o 

n 

1 

CO 

i 

CO 

CM 

XI 

1st 

CD 

CD 

XI 

O 

N 

N 

>• 

JZ 

0 

0 

0 

o 

o 

E* 

r> 

<D 

i 

o 

>s 

(0 

CO 

C 

i 

i 

c 

C 

-C 

4-J 

o 

X 

X 

0 

0 

CO 

<u 

CO 

4J 

i 

o 

N 

N 

s 

XI 

>S 

CO 

Z 

z 

0 

0 

4-J 

0 

0 

o 

O 

"D 

4-J 

CO 

o 

CO 

>. 

t 

> 

c 

c 

CO 

4-> 

X 

tm 

o 

1 

1 

X3 

XI 

0 

E 

■D 

3 

3 

C 

CL 

1 

CD 

CD 

3 

CO 

JZ 

CD 

O 

—* 

0 

0 

CO 

I 

1 

00 

CD 

m 

CO 

CJ 

CJ 

Q 

o 

o 

O 

o 

13 

o 

Q 

IX 

IX 

Z 

z 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SWBKGSE001  through  SMBKGSE010 


c 
o 
o 

LH  w 
O 

•s.  r\J 

co 

CM  <D 
V.  O) 

co  to 


0 

0 

LU 

On 

CO 

'S. 

O 

O 

CO 

•s 

z 

ro 

CO 

o 

o 

LLI 

GO 

CJ 

CO 


N. 

O 

o  ^ 

UJ  Os 

GO  ^s 

o  .  o 
^  o 

CO  s 

2;  PO 

woo 


>o 

o 

o 

LLI 

W 

CJ 


CO 

z 

0) 


in  •  «  «—  ■ 

•  v  v  v  v 


cm  •  •  in 

NO  < 

•  Z  V  V 


NO*  Nd-  N$-  sd- 


V  V  V  V 


On 

O 

O 

w 

UJ 

On 

GO 

O 

CO 

ST 

st 

0 

tr- 

CO 

“s. 

On 

• 

2: 

ro 

GO  O 

0 

V 

V 

CM 

NO  <  < 

■  z  v  v  z 


^ 


V  V  V  V 


St  N*  st 

T—  V 

t  a  ^  a 

V  V  V  V 


<*-  Z  V  V  v- 


st  st  st  st 


V  V  V  V 


V  V  V  V 


On 

m 


V  V  V  V 


in  • 

<  < 
•  Z  V  V  z 


•t  'f  Nf 


V  V  V  V 


^  5  a 


st  Nj- 

V  V  V  V  «- 


N. 

<  ro  < 
z  •  z 


•  <  • 
CM  Z  CM 


CM 
<  *sf 


«C  <  < 


1 

TJ 

1 

■*— 

■p 

1 

O 

1 

CO 

0 

1 

CO 

1 

0J 

0 

1 

CO 

4-* 

O 

1 

•0 

eo 

0 

1 

c 

0J 

c 

O 

1 

D 

0) 

CO 

0J 

c 

I 

O 

c 

— » 

0 

c 

CO 

1 

Q- 

0) 

>S 

0J 

0J 

0 

1 

E 

z 

c 

“D 

i 

0J 

OJ 

1 

O 

"O 

-M 

0) 

CO 

jo 

c 

TJ 

1 

O 

to 

0) 

L. 

t_ 

CO 

1 

0) 

4-» 

E 

>N 

*-> 

> 

E 

x 

1 

O 

c 

c 

a 

0) 

CL 

10 

OJ 

1 

OJ 

QJ 

0) 

•O 

1— 1 

1— 

O 

z 

1 

C 

c 

CL  0) 

0 

1_ 

1 

CO 

QJ 

TJ 

0  c 

O 

"s 

a 

c 

Ns, 

**s 

1 

O) 

N 

<0 

— '  <0 

CO 

u 

1 

0J 

*J 

O 

1 

C_ 

C 

+-> 

p  z 

* 

TJ 

z 

z 

TJ 

QJ 

•M 

1 

O 

0) 

>N 

0 

ro 

1 

Q_ 

0) 

0) 

to 

1 

0 

sx 

_Q 

0  0J 

0 

0J 

c 

O 

N*~ 

0 

1 

0) 

c 

0 

O 

0  0 

0J 

0 

CM 

<0 

CO 

TJ 

TJ 

c 

aj 

QJ 

OJ 

CO 

w 

1 

to 

£_ 

t_ 

t_  c_ 

c 

c 

c 

O 

O 

OJ 

IS 

C 

c 

0 

1 

0 

0 

O 

0  0 

CO 

to 

*— 

0 

0 

CO 

CO 

c 

CO 

CO 

O 

Z 

1 

QJ 

—* 

0 

0 

1—1 

L. 

0 

0 

CO 

QJ 

CO 

0 

•M 

G- 

CO 

1 

CO 

*D 

Z 

Z 

z  z 

0J 

0) 

0 

0 

-M 

L. 

c_ 

z 

_Q 

0 

OJ 

OJ 

■M 

Q. 

E 

<D 

1 

CO 

0 

O 

0  0 

*0 

-a 

c 

z 

CO 

+-» 

-M 

4-) 

O 

0 

c 

TJ 

QJ 

CO 

■M 

f 

O 

4-* 

to 

CO 

<0  <0 

CD 

co 

0) 

Q_ 

z 

C_ 

CO 

CO 

CO 

E 

O 

CO 

1 

> 

a 

x 

X 

X  X 

X 

X 

*0 

O 

z 

z 

z 

D. 

4-» 

c 

c 

4-> 

- > 

1 

01 

0) 

0J 

oj  oj 

OJ 

OJ 

c 

CO 

>N 

1 

1 

<0 

0 

0 

0 

CO 

at 

c 

1 

S 

z 

z 

Z 

z  z 

z 

— 

*-» 

z 

z 

Z 

z 

Z 

z 

z 

0 

Cl. 

< 

1 

CO 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Hide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ro  ro  m  po  ro 

o  o  o  o  o 

o  o  o  o  o 


v  v  v 


ro  50  ro  kj  w 
00000 
00000 


v  as  v  v  v 


vO  M  ro  M  m 
Ov  o  «—  o  o 
00000 


V  (M  V  V  V  C\J  CM  =C  V  V 


N- 

O 

UJ  O 


^  O 

CD 

X  _  M 

WOO 


M  ro  M  M  53 
00000 
00000 


v  =e  *  v  v 


h-  sf  >3- 

>0  «"  r- 


x:  ^  52 

CO  o  o 


O  _ 

“1  5  V  V 


55  K  S  S  K 

OOOOO 

OOOOO 


CJ  M  <L> 

E  <1>  M 

CD  CD  to 

ae  m-  o 


Q.  4-»  Q. 

E  Cl  E 

<0  Cl)  CD 

CO  O  CO 


O  TJ  C  — '  <D 

CO  fCJ  CO  O  C 

M  M  C  C  O 

cca>a>c- 

o  <d  jc  .c  x 

q.  q.  a.  CL  Q. 


a  c  <u  o  o 

<0  co  c  •  • 

“U  O  to  <M  CM 

CO  0)  O  w  v> 

u  ~u  <u 

M  ■—  TJ  «  co 

<D  1-  c  *tr 

1-  »-  3  -Q  *0 


C 

CD 

£  a>  a) 

M  C  C 

0)  CD  Cl 

O  JZ  XI 


t-  JZ  JZ 
MOO 

^  TJ 


III 

f  f  f 

OOO 
C_  C-  £- 
OOO 


CO  CO  CO  ■£ 

CO  CO  CO  •—  TJ 

I  I  I  L  — 1 

CM  CM  CM  TJ  <0 

C\T  <\T  CvT  <  O 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


o 

TJ 


CO 
OJ  O 
^  O) 

co  co 


c 

0 

UJ 

to 

0 

ro 

ro 

CM 

ro 

ro 

0 

CD 

N- 

0 

0 

CM 

0 

0 

O 

0 

0 

O 

0 

0 

CO 

*** 

■ 

• 

a 

a 

a 

CM 

2: 

W 

ro 

0  0 

V 

V 

V 

V 

V 

C? 


3E  ro 
wo© 


co 

o 


o 

CO 


N- 

o 

O  >3- 

LU  O 

CO  ^ 

CD  'O 

^  o 

m  'v 

2:  ro 

CO  o  o 


VO 

o 

o  ^ 

Ul  o 

<0  ^ 

CD  st 

^  O 


<D  -M 
E  QJ 
to  O 


CD 

D.  £ 
^  Q. 


fO  M  M  M  w 

OOO^r- 

OOOOO 


ro  10  ro  10  ro 

OOOOO 


ro  ro 
o  0 
o  o 


v  v  v  v 


ro  ro  cm  ro  ro 
o  o  cm  o  o 

OOOOO 


ro  ro  ro  ro  ro 
o  o  o  <—  *- 

OOOOO 


ro  ro  ro  ro  ro 

r*  r*  «—  t—  r* 
OOOOO 


ro  ro  cm  ro  ro 
o  o  cm  o  o 

OOOOO 


ro  ro  ro  ro  ro 
ooo«-«- 
OOOOO 


ro  ro  ro  ro  ro 

OOOOO 


ro  ro 
o  o 
0  o 


s  s  a  s  s 

OOOOO 


ro  ro  ro  ro  ro 
ooo*-t- 
00000 


ro  ro  ro  ro  ro 

t-r-r-t-r" 

OOOOO 


ro  ro 
o  o 
o  o 


v  v  v  v 


ro  ro  cm  ro  ro 
o  o  cm  o  o 

OOOOO 


ro  ro  ro  ro  ro 
ooo«-t- 
00000 


ro  ro  ro  ro  ro 

OOOOO 


ro  ro 
o  o 
ro  0  o 


V  V  V  V 


co 

c 

< 


CD 

TJ 


O 


W 

01 

TJ 


CD 

-C 

CD 

"V 

ffl 

c  c 


X 

o 

CL 

0) 


5  Y  Y  ? 

CO  til  111  ID  tu 


tj  a. 

C  CD 


_c  OJ 
o  c 

ID  CO 
4J  TJ  __ 
Q.  C  *-» 
0)  ■-  OJ 

TJX 


O  >0  «- 

CM 

X  O  CM 
O  «-  «“ 


rvi  cm  co  sr  o 

ro  >3-  m 

CM  CM  CM  CM  “■ 


CO 

X 

0)  CD 

jz  c 

CD  CO 
C  TJ 
CD  L. 
IM  O 
(DC  — * 
C  fl)  r 
<D  CO  U 


CL  CO  CO 


CO  CO  09 

u  u  u 
ana 


CO 

o 

CL 


x  a  a 
o  — 

I—  CO  CO 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


K)  fO  ro  M  fO 

o  o  o  o  o 

o  o  o  o  o 


o  o  o  o  o 


V  V  V  V  V 


K)  Kl  M  Kl  M 

o  o  o  o  o 

o  o  o  o  o 


o  o  o  o  o 


V  V  V  V  V 


K>  ro  M  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


o  o  o  o  o 


V  V  V  V  V 


Z  Z  2  Z 


ro  ro  ro  m  m 

o  o  o  o  o 

o  o  o  o  o 


o  o  o  o  o 


V  V  V  V  V 


ki  fo  ro  po  ro 

o  o  o  o  o 

o  o  o  o  o 


OOOOO  O  CM  OJ 


vvvvv  vvv 


a>  4->  to 

E  0)  -M 

TO  CJ  to 

Z  4-  Q 


E  D.  E 

to  cj  co 

CO  Q  W 


H- 

cj 

CO 

H- 

0) 

TJ 

£ 

o 

c 

Q.  t— 
O  Q. 

o 

c 

3 

T3 

o 

CJ 

t_ 

0) 

CO 

3 

tl 

c 

x 

o  > 

X 

O 

u 

CO 

O 

CJ 

CL 

JS 

CL 

~o 

c 

O 

O 

■o 

-c 

■§. 

O 

t_ 

x:  o 
o  c 

> 

ut 

X 

c 

o 

o 

—  o 

x: 

o 

LU 

(0 

!>• 

0 

■M 

c 

(0 

X 

-£= 

X 

i  Q. 

CJ 

<0 

X 

c 

o 

0) 

■M 

o 

sf  O 

E 

H- 

CJ 

CO 

_c 

c 

c> 

«.  L 

CO 

XL 

H- 

0) 

to 

E 

o 

CO  o 

CM 

CO 

3 

cj 

c 

"D 

• 

vy  —f 

o 

CO 

c 

*3 

CJ 

c_ 

CO 

i  X 

O 

CL 

o 

Q) 

CO 

N 

O 

1 

st  O 

I_ 

s 

TJ 

N 

o 

c 

o 

CM 

o 

CO 

c 

C 

XJ 

o> 

.C 

CO 

L. 

•v.  o 

<L) 

LU 

0> 

c 

CO 

o 

cj 

o 

*s. 

i 

X 

CO  st  cj 

O  O  -.1 

i  i  cm  <r 

>j-  ^ 

CO  CM"  CM  CM 


D. 

o 

c  a  l. 
o  x»  o 
a.  Q-  E  — » 
h  h*  ro  ffl  _c 

in  in  — '  o  o 

st  to 

CO  CM  Q  O  Q 


-Q 

o 

CO 

o  <  o. 
c  ou  a. 
♦«-  cj  o 
o  z  se: 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ro 

Vf- 

o 

•O 

o 

o 

c 

LU 

On 

o 

tn 

\ 

o 

o 

N- 

in 

\e. 

O 

On 

CD 

'Ns 

N* 

CM 

Z 

ro 

CO 

tn  o 

o 

CM 

o 

■'-* 

U) 

OO 

m 

o 

CL. 

tn 

et 

CQ 


st 

O 


00 

o 


'O 

o 

o 

LU 

tn 

ta 

oo 


o  O 

N  in  in  m 


to  v  ro  v  v 


in 


o  ^ 

o  N  ^  ui 

N  00  N  • 
OO  •  •  CM 

V  l/l  1/T  'f  r- 


in  o 

cm  o  On  o 

•  o  On  cm  in 

m  •  o  cm 

V  CO  >0  «“  CM 


•  •  cm 

cm  no 
v  >o 


O  On 

JVJ  in  N  M 
N-  • 

cm  v  st  v 


o 

O  On 

o  m  in 

On  •  ■ 

S  NO  OJ 


in  o 

OJ  o  o 

•  co  in  o  (M 

fN-  «—  CM 

V  N-  V  CM  CM 


oo 

“3 

o 

s 

o 

St 

UJ 

O 

GO 

v. 

00 

t3 

NO 

o 

in 

o 

o 

o 

T— 

<> 

in 

tn 

o 

in 

CM 

in 

CM 

o 

o 

CD 

s 

CO 

in 

o 

ro 

On 

CM 

St 

m 

On 

in 

N. 

oo 

3: 

ro 

sr 

St 

o 

st 

tn  o 

o 

CM 

V 

NO 

V 

V 

V 

On 

ro 

n! 

V 

NO 

V 

ro 

CM 

V 

st 

^  fs 

oo  in 


N. 

”3 

O 

O 

st 

*— » 

•— i 

LU 

On 

tn 

V. 

00 

C 3 

NO 

o 

m 

o 

o 

o 

o 

o 

in 

in 

o 

NO 

CM 

o 

Nf 

o 

CO 

s 

nO 

in 

CO 

to 

On 

ro 

ro 

to 

z 

ro 

N- 

ro  cm 

Sf 

ro 

m 

ro 

CM 

tn  o 

o 

N* 

V 

St 

V 

V 

V 

ro 

in 

V 

T— 

CM 

st 

V 

in  o 
•  ro 
in  cm 


o  On  in 

no  in  On  ro 

oo  • 

N-  v  in  v  v 


in 


o 

O  00  00  K> 

*  OO  ■  o  • 

O  O  -  CM 

V  NO  f  NO  CM 


in  o  o 
CM  O  NO  o 

•  >1"  •  ro  Nr— 

-vT  CM  NO  O 

v  r-  m  st 


ro  o 
■  >00 
v  no  N- 


■  ■ 

(1)  +j  o 
E  CD  *■* 
mom 


o  o 


i 

E 

E 

© 

E 

i 

E 

5 

E 

3 

CO 

5 

t 

3 

c 

o 

E 

£ 

3 

CD 

0) 

>* 

tn 

i 

c 

o 

E 

p 

5 

If- 

•M 

L. 

■o 

tn 

c 

U 

yj 

o 

t 

E 

c 

5 

c 

01 

0J 

CD 

3 

o 

CO 

l 

CO 

E 

o 

>»— 

E 

o 

o 

CO 

CL 

C 

c 

T3 

c 

o> 

U 

J* 

CD 

>s 

■ 

3 

4-» 

tn 

L. 

t— 

T3 

L 

JQ 

CL 

CD 

o 

CD 

O) 

c 

c_ 

o 

4~> 

■ 

CD 

c 

i— 

m 

01 

CD 

CD 

x 

O 

O 

L. 

O 

CD 

CD 

CD 

O 

CD 

c 

i 

■M 

Q) 

< 

<c 

< 

m 

CO 

O 

CJ 

CJ 

O 

CJ 

CJ 

•J' 

3: 

z 

3: 

z 

Cl. 

< 

■ 

Z 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  **  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


in  o  c\j 

•  <M  «- 
\D  t- 

V  n*  V  «- 


O 

O 

O  'j' 

LU  O 


pj  in 

•  «  S  r-  * 

in  ro 
v  V  N*  V  T- 


v  o 

CD 

x  m 

co  o  o 


in  o  to 

■  O  tr-  S- 

vO 

V  Nf  V  CO 


in 

cm  in  o  ro 
•  •  ro  * 

in  O' 

v  v  >o  v  «- 


E  CL  E 
CO  CU  CD 
CO  o  co 


c  to  5  — *  -u 
to  o  >  <o 

TJ  <0  C 

co  to  ■—  o  jr  to 

P  M  (/)(/)  h  > 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ooooo  ooooo  ooooo  ooo 


vvvvv  vvvvv 


V  V  V  V  V 


0)  -M  <U 

E  to  -m 

CD  CD  CO 


8-  S.  8- 


(A 

c 

C/3 

c_ 

c_ 

*U 

CO 

CD 

CD 

c 

O 

-C 

4-» 

3 

CD 

+J 

CD 

•M 

CA 

O 

C 

CD 

C 

«D 

CD 

CD 

CD 

Q. 

co 

O 

CO 

(A 

CD 

SZ 

*o 

1- 

XT 

L. 

sz 

flJ 

CD 

0) 

CD 

C 

CO 

O 

-M 

O 

-M 

C 

c 

c 

C 

CO 

>* 

J= 

£_ 

U 

CD 

— * 

0) 

CO 

o 

CO 

CD 

CL 

C 

C 

+-» 

CD 

O 

O 

X! 

o 

J= 

XI 

-C 

-C 

O 

CD 

TJ 

o 

u 

o 

c_ 

+-» 

•M 

CM 

t_ 

> 

> 

F 

x: 

O 

CO 

o 

(D 

CD 

CD 

CD 

n 

O 

4- 

u 

0) 

c 

c. 

—J 

O 

o 

o 

O 

o 

w 

t- 

CD 

CO 

c 

<0 

SZ 

*-> 

sz 

C- 

t- 

i- 

L. 

L. 

SZ 

T3 

o 

C 

*3 

C- 

CD 

O) 

u 

CD 

o 

o 

o 

o 

o 

o 

+■» 

CO 

0) 

+-» 

N 

l— 

1— 

CD 

O 

-C 

E 

JC 

CD 

c 

o 

L. 

i 

L. 

x: 

sz 

JC 

JC 

sz 

O 

CO 

o 

L_ 

•M 

*5 

■M 

CD 

CD 

1— 

CM 

y~ 

o 

o 

o 

o 

u 

u 

CD 

CD 

o 

CD 

X 

I 

■ 

O 

o 

C 

C 

H- 

c 

c 

O 

CM 

CM 

o 

o 

o 

o 

o 

o 

CD 

o 

o 

o 

u 

>r- 

% 

1 

1 

x: 

•M 

•M 

N 

E 

JQ 

XI 

O 

■M 

r— 

r— 

CM 

CM 

CM 

u 

CD 

0) 

c 

O 

&. 

£_ 

CO 

•» 

•> 

O 

O 

CD 

£— 

t_ 

L. 

CO 

CD 

x: 

n 

T— 

*“ 

CM 

< 

< 

CD 

CO 

m 

CO 

o 

O 

CJ 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


H- 

o 


o 

*■— 

o 


C D 
X 
CO 


o  o  o  o  o 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o 

V  V 


S3- 

V 


<L> 

% 

(D 

</l 


CL 

E 

co 

00 


% 


<u 

c 

o 


4->  CD  CM  -M 

-a  ^  cd 


— '  o  o 


CD 

O 

X 

_ , 

>S 

■M 

CD 

c 

C_ 

CD 

•M 

JO 

CD 

4-» 

CD 

C 

CO 

O 

c 

3 

o 

3 

O 

CO 

E 

JC 

CD 

JQ 

XI 

£_ 

JZ 

t_ 

•4J 

x: 

N 

0) 

CD 

O 

O 

+J 

O 

CD 

o 

c 

c 

C 

CO 

CD 

H— 

E 

o 

CD 

t 

CD 

0) 

—  CD 

JZ 

O  O  O  O  E  _D 

— '  C-  L.  t_  O  — '  >*  >  X 

O  O  O  t-  X  JZ  ^  JZ 

4J  £  4-*  4-»  -M 

(0  r  r  £  ^  <u  <u  0) 

— '  CJ  O  CJ  O  LU  Z  2E  £ 

o 

> 


c 

CD 


■M  X 
O  4-> 


TJ 

CD 

c 

I 

o 

u 

CD 

d  CD  — ' 

cd  *a  co 

JC  •-  4-> 

4-»  C_  O 

CD  O  4-* 

O  — * 

C-  J= 

CD  O  CJ  CO 

C  —  CD 

CD  .£  — *  C 
3  O  X  « 

O  T  -  X 
»-  »-  >  X 


o 

o 

m 

i 

eo 

o 


CD 

c 

CD 

CL 

O 


TJ 

C 

3 

O 


5 

1 

CO 


si- 

CM 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


O  ^ 

U1  o 

CO  ^ 

o  o 

^  <r- 

CQ  "s. 

x  m 

CO  o  o 


Nt  ^  ^ 

ro  «-  «-  ■  *- 


vvvvv  vvvv 


N 

>o  «- 


I 

O 

O 

o 

> 

I 

cu 

<L> 

(0 

c 

c 

JZ 

0) 

CD 

<D 

i 

o 

c 

c 

c 

V 

(0 

0) 

-M 

CD 

c 

c 

£ 

■ 

CD 

CO 

o 

-C 

x: 

o 

O 

c 

CD 

£ 

CD 

CD 

CD 

i 

E 

N 

fsl 

N 

CL 

CL 

c 

C 

O 

CD 

E 

CD 

£ 

■  » 

■ 

<0 

£ 

c 

c 

O 

O 

<u 

CD 

c 

3 

CO 

3 

CO 

CO 

CD 

l 

o> 

<0 

<0 

V 

C_ 

L. 

x: 

JC 

CD 

_• 

JZ 

x: 

x: 

V 

4> 

d> 

■ 

C_ 

J3 

-Q 

SI 

O 

O 

CL 

Cl 

JZ 

O 

■M 

O 

4-* 

o 

•M 

*■* 

O 

£ 

E 

O 

l 

o 

O 

o 

o 

— * 

— » 

o 

—ml 

CL 

4-> 

CD 

4-» 

JC 

c 

X 

JZ 

£ 

O 

CD 

o 

CO 

i 

L_ 

f- 

c_ 

JC 

x: 

L. 

O 

O 

»— 

o 

EL 

CD 

EL 

EL 

CD 

£ 

z 

H- 

o 

I 

flj 

O 

o 

o 

o 

o 

o 

.C 

L. 

L- 

l 

L. 

CO 

x: 

CO 

CO 

JC 

CD 

I 

4-> 

+~< 

•M 

st 

4-> 

C 

EL 

£ 

£ 

EL 

£ 

x: 

CD 

a> 

i 

x: 

X! 

x: 

t_ 

t- 

JC 

CD 

o 

O 

CO 

EL 

-C 

i 

•*-» 

o 

o 

u 

r- 

i— 

o 

E 

C 

£ 

«• 

£ 

£_ 

£_ 

3k 

o 

O 

Q. 

4-» 

"cl 

w 

i 

CO 

O 

o 

O 

x: 

JC 

c_ 

E 

CL 

E 

CD 

■ 

o 

a 

Q 

in 

>o 

a 

Q 

Q 

a 

«— 

o 

—* 

—i 

+j 

+J 

4-» 

-M 

CD 

CD 

co 

4-> 

l 

"o 

1 

i 

■ 

i 

i 

■ 

•» 

JC 

JC 

4) 

0) 

0) 

CO 

Q 

CO 

> 

■ 

> 

CVJ 

ro 

i 

^4- 

>4- 

S* 

sf 

*4- 

o 

>c 

o 

CJ 

X 

z: 

z: 

z 

Z 

l 

1 

1 

i 

■ 

1 

i 

£0 

I 

E 

T— 

T— 

«— 

C\J 

CM 

OJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


tO 


c 

o 

o 

in  w 

» 

00 

(M  0) 
"■s  O) 
CO  CO 

o  a. 


co 

O 


'-s 

o 

r^ 

N- 

st 

S3- 

>a- 

N- 

vj- 

st 

sfr 

st 

NO 

st 

sf 

nO 

vO 

to 

nO 

vr* 

"s* 

• 

fs- 

■ 

to 

O  O 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

t/i 

~o 

c 


i 

E 

CJ 

o 

4-> 

CJ 

« 

O 

c 

c 

CJ 

t 

CJ 

0) 

CJ 

0)  0J 

t 

i 

o 

Jo 

•§. 

o 

CO 

1 

CJ 

c 

CJ 

c  c 

CJ  CJ 

i 

N 

o 

0) 

c 

CJ 

c 

x: 

— *  JZ 

i 

c 

c 

£_ 

C_ 

CJ 

JZ 

CJ 

•M 

>-  -M 

.. 

t 

CD 

CJ 

o 

u 

x: 

CJ 

CL 

CJ 

c 

t-  c 

« 

O) 

_Q 

— '  CJ 

1 

CL 

C 

—  CJ 

0> 

CD 

CD 

aj  co 

CJ 

0) 

■t-f 

0) 

i 

£_ 

O 

JC  c 

CM 

o  c 

c 

£. 

£_ 

CL  L. 

c: 

E 

<D 

■M 

i 

o 

L_ 

o  «— 

i 

>S 

c 

c  •— 

O 

CJ  0) 

JC 

O 

r— »  O 

o 

(0 

CJ 

<0 

t 

O 

o 

C 

CJ 

CJ  — ' 

c 

c 

*-» 

D 

—*  D 

L 

at 

H- 

o 

* 

<u 

■— 

£_ 

CJ 

c 

jr 

x: 

CJ 

CJ  >H 

CJ 

c 

» 

JZ 

1  c 

+-» 

JZ 

CD 

CL 

CL  C 

JC 

JZ  JZ 

c 

CD 

H- 

3=  M~ 

CL 

cj 

o 

i 

o 

—  CO 

CL 

o 

o 

— *  CD 

CL 

•M  4-J 

CJ 

JZ 

i 

•M 

>*  o 

c 

O 

£_ 

L_ 

>s  O 

O 

JC  JC 

o 

< 

CQ 

CD  y 

CD 

CL 

+J 

u 

C/1 

i 

CD 

Q 

JZ  t~ 

E 

o 

o 

JZ  c- 

L_ 

CL  CL 

CD 

*— 4 

*— 1 

1  *— J 

E 

Q. 

E 

0) 

i 

i 

4->  -M 

o 

O 

4_» 

<M 

CD  CD 

1_ 

O 

O 

O  O 

o 

ro 

01 

CD 

■ 

"o 

_ 

CJ  •«- 

1 

£_ 

x: 

JZ 

CJ  -r- 

c  c 

JZ 

N 

N 

N  N 

N 

00 

Q 

(O 

> 

i 

i 

> 

to 

X  z 

1  I 

nO 

00 

i 

u 

■ 

CJ 

i 

X  z 

Z 

i 

CJ  CJ 

o  o 

-M 

c 

C 

0) 

C 

CJ 

C  C 
CJ  CJ 

C 

CJ 

CD 

i 

’i 

to" 

to  to 

s3“ 

St 

st 

si-  S3- 

st 

<  < 

< 

CQ 

CQ 

co  m 

00 

C 

i 

01 

< 

i 

w 

Note:  Results  are  reported  In  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ro 


c 
o 
o 

in  ^ 

o 

CO 

CM  CD 
^  O) 
CO  CD 
O  O- 


<D 

m 


r-  ■  o  ■  • 

CM 

V  V  •  V  V 


O'  CM  •  •  • 

r-  nO 

•  -  V  V  V 


d>  4-»  0) 

E  to  -M 

CD  0  CO 
Z  N—  Q 


Q.  -M  Q.  CO 

E  CL  £  CD 

CO  CD  CD  "M 

CO  o  CO  > 


CD 

c 

< 


CO 

T> 

C 

3 

O 

CL 

E 


u 

CL 

CD 

O 

0) 

CD 

4-> 

•M 

•M 

O 

o 

CD 

<0 

CD 

CD 

CD 

L. 

c 

> 

CO 

CD 

CD 

JC 

<D 

4-J 

CD 

X 

x: 

XI 

.C 

■M 

*-• 

CD 

or 

d> 

-m 

4-» 

+-» 

c 

CD 

l_ 

o 

JC 

■S. 

JC 

.C 

CD 

CD 

O 

-o 

J= 

CL 

CL 

n 

c 

CD 

x: 

CD 

o 

>* 

ae 

CD 

XI 

+j 

c 

CD 

<u 

o 

o 

_c 

>- 

£_ 

4-» 

XI 

CD 

C 

CD 

4-* 

N 

d) 

>* 

< 

3 

-e 

CL 

JC 

d) 

CD 

CO 

UJ 

C 

CD 

*-• 

«J 

H* 

CL 

CD 

-M 

(D 

c 

to 

*-* 

O 

1 

CD 

"o 

c 

3 

O 

O 

O 

> 

c 

c 

C 

CD 

O 

CO 

CM 

XI 

N 

CD 

CD 

X) 

o 

N 

N 

XI 

CD 

CD 

CD 

O 

O 

o 

2k 

CD 

CO 

c 

i 

1 

C 

C 

.C 

•M 

O 

l_ 

C_ 

CD 

CD 

o 

N 

Nl 

:k 

-O 

2k 

CD 

*y 

CD 

CD 

4-J 

d) 

CD 

O 

O 

T3 

4-» 

> 

c 

c 

CO 

-M 

U 

L. 

o 

i 

V 

XJ 

XI 

CD 

E 

*a 

3 

3 

C 

a 

V 

0) 

3 

to 

-C 

a 

tr* 

IF* 

o 

CD 

CD 

E 

00 

m 

s 

m 

C_> 

CJ 

Q 

o 

Q 

O 

O 

a 

Q 

o 

LL. 

LL. 

31 

Z 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  ■*  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


m 


o 

TJ 


in  ^ 

O 

^  ro 

CO  ^ 


O) 


o 

Ul  o 

C/>  ^ 

C7  O 

3X  T- 

co  s 

3E  ro 

CO  o  o 


V  V  V  V 


h*. 

ro  < 


vt 


V  V  V  V 


<U  4->  CD 
E  CD  4-J 
CD  01  CO 
X  *4-  O 
v>> 

0)  CD 

Iff 

03  (D  CD 
MOM 


03 

o 

CO 

4-» 

CJ 

~o 

C/3 

o 

c 

43 

c 

o 

ZJ 

43 

CO 

03 

C 

o 

C 

O 

c 

CO 

§- 

03 

> 

X 

43 

C 

03 

TJ 

i 

03 

o 

03 

o 

TJ 

4-» 

43 

CO 

CO 

c 

TJ 

CJ 

CO 

03 

L_ 

L. 

co 

43 

■M 

E 

4-* 

E 

X 

o 

C 

C 

O- 

43 

Q. 

co 

03 

03 

03 

03 

TJ 

3— 

o 

X 

E 

c 

Q_ 

43 

o 

L. 

2^* 

<0 

03 

*5 

O 

C 

o 

O. 

c 

O) 

N 

CO 

CO 

CO 

CJ 

t 

03 

L- 

C 

V 

O 

X 

TJ 

Z 

*€ 

TJ 

O 

03 

3 

4-» 

o 

m 

t 

D- 

03 

•  f 

<u 

J3 

XI 

o 

03 

3 

43 

c 

o 

0) 

c 

o 

O 

o 

O 

0) 

o 

c\j 

03 

CO 

T3 

TJ 

C 

0) 

43 

03 

CO 

CO 

i~ 

£_ 

£_ 

£_ 

c 

C 

c 

O 

O 

43 

M 

C 

c 

O 

o 

O 

o 

O 

co 

CO 

V— 

o 

o 

CO 

CO 

C 

co 

CO 

CJ 

CD 

— < 

o 

o 

l—l 

C- 

o 

o 

CO 

03 

co 

o 

<0 

TJ 

x 

X 

x 

X 

43 

43 

o 

o 

■M 

L_ 

l— 

X 

X 

o 

03  03 

4-* 

<0 

o 

o 

o 

o 

TJ 

“O 

c 

X 

CO 

+-> 

•M 

-M 

o 

o 

C  TJ 

o 

4-J 

co 

CO 

CO 

CO 

co 

co 

03 

CL 

X 

t_ 

CO 

CD  CO 

E 

> 

CL 

43 

>c 

41 

X 

03 

X 

43 

X 

03 

X 

43 

43 

"E 

O 

CO 

C_ 

z 

1 

I 

CL 

CO 

4M 

c 

o 

C  4-* 

o  o 

CO 

i 

ac 

a: 

ar 

3= 

X 

X 

X 

z 

z 

2 

z 

z 

Z  O 

Q. 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


O  CL 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SHBKGSE010 


ro 

H- 

o 


c. 

o 

o 


CO 

C\J 


O 


M  M  (VI  M  W 

o  o  cm  o  o 

o  o  o  o  o 


n  M  Kl  M 

O  O  «r-  *— 

o  o  o  o 


.013 

.013 

ro 

o 

.013 

ro 

o 

to 

.003 

ro 

o 

o 

V 

V 

V 

V 

V 

V 

V 

V 

CD 

s 

z. 

o 


<D  O 

E  O  4-» 
ro  ro  to 
2  4-0 


<D 


O 


Q.  4-»  Q. 
E  CL  E 
0]  0)  CO 

in  a  to 


■ 

ro 

■ 

4- 

ro 

i 

"O 

i 

CO 

*5 

■ 

CD 

CO 

JZ 

i 

CJ 

ro 

• 

Ol 

c 

T3 

■ 

ro 

i 

CO 

H- 

ro 

i 

ro 

co 

i 

~o 

3 

C 

c 

ro 

i 

CO 

+■» 

i 

o 

o 

L. 

c_ 

>. 

i 

« 

*-> 

? 

~o 

c 

■s 

ro 

i 

C0 

m 

111 

Ul 

c 

i 

ro 

< 

i 

■ 

CL 

CL 

<L) 


O 

a 


O 

JZ 

o 

*0 

CM 

CM 

CO 

o 

ro 

c 

ro 

N 

C 

ro 

ro 

>. 

(M 

ro 

v3- 

in 

>o 

ro 

CO 

c 

X 

o 

CM 

CM 

CM 

CM 

CM 

CM 

JZ 

i 

ro 

ro 

o 

T— 

Cl 

TJ 

C 

JZ 

+j 

CO 

CO 

00 

CO 

m 

CO 

00 

ro 

X 

JZ 

CL 

ro 

CJ 

u 

o 

CJ 

u 

CJ 

CJ 

o 

Zt 

X 

CL 

CL 

Cl 

a. 

CL 

CL 

a. 

1— 

ro 

o 

ro 

x 

Q)  <U 
JZ  C 

ro  ro 
c  ~u 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ro 

H- 

O 


TJ 


(\j  <d 
x  O) 
00  f 0 

o  a. 


m  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


CM  O  O  O  CM 
V  V  V  V  V 


o  o  o  o 
V  V  V  V 


CD  4-> 

£  o 

CD  CD 


0) 

it 

CD  CD 
CO  Q 


CD 

CD 

Q 

CD 

"o. 


CD 

C 

< 


3 

V) 

o 

TJ 


m 

cj 

CL 

X 

CO 


O 

TJ 

CO 

o 

O 

CD 

TJ 

TJ 

z 

TJ 

O 

o 

> 

O 

CD 

4-» 

O 

o 

CD 

3 

CO 

C 

O 

XI 

CO 

O 

O 

CL 

■M 

X 

O 

•M 

CD 

X 

E 

L_ 

0) 

O 

o 

o 

CL 

o 

CD 

c 

CD 

x 

CD 

Q_ 

X 

c 

X 

-C 

O 

X 

CD 

<D 

> 

o 

CL 

c_ 

o 

CD 

W- 

TJ 

X 

c 

O 

CL 

c 

TJ 

o 

CD 

£_ 

CD 

3 

c. 

c 

D. 

O 

X 

x: 

t_ 

CO 

o 

0) 

X 

^Q. 

O 

O 

_ * 

■§. 

o 

x: 

o 

_ * 

TJ 

-c 

t_ 

CJ 

c 

“x 

XT 

C 

o 

o 

CJ 

JO 

o 

UJ 

CD 

X 

o 

xz 

4-» 

CO 

X 

X 

-C 

JO 

i 

CL 

CD 

X 

c 

CD 

CD 

■M 

o 

sf 

O 

E 

CD 

CO 

XT 

C 

CD 

c_ 

i 

x= 

H- 

CD 

CO 

E 

Q 

CM* 

O 

CM 

CD 

C 

TJ 

i 

v 

C 

3 

CD 

C- 

CM 

'J- 

i 

x= 

O 

CD 

CO 

N 

o 

*4" 

o 

u 

N 

o 

C 

— ' 

O 

CM 

o 

CL 

o 


c  tj 

CD  C 
CO  UJ 


~o 

CO  •  i 

o  r  co  c 

CL  ■*-»  4-» 

4-»  — *  (D  <D 

CO  CD  _Q  XI 


0) 

x: 

CO 

c_ 

X 

Q 

_ r 

O 

m 

CJ 

CD 

O 

X 

i 

x= 

C 

CO 

L. 

XJ 

t 

TJ 

CO 

CJ 

o 

X) 

o 

CD 

CO 

CO 

•r— 

x: 

Q 

o 

t 

CL 

a 

E 

CO 

■M 

o 

C_J 

i 

1 

CM 

*4- 

1— 

t— 

CD 

CD 

J= 

o 

— * 

i 

w 

in 

in 

G 

o 

C 

CD 

CO 

-Q 

>4- 

1 

i 

*4’ 

■4- 

CO 

TJ 

05 

L 

CD 

CM 

CM 

CM 

CM 

CM 

CM 

O 

Q 

o 

a 

a. 

Q- 

CJ 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


o 

■O 


c 

o 

o 

in  ^ 
o 

^  m 

oo 

CM  CD 
S  CD 

oo  co 

o  CL 


o 

o 

UJ 

ifi 

CD 


00 

o  <c—  O'  in 

*—  in  r-  m  • 

o  • 

cm  v  m  v  v 


in  o  r-  co 

•  N-  ^  CM  O' 

Os 

V  so  so  V  CM 


in  o 

cm  p  o 

I  h-  in  <r—  Os 

O'  r-  Os 

v  in  v  cm 


R 

K> 


CJ  -M  <U 

E  CD  -M 
<0  <1J  <0 

Z  H~  o 

to  to 

If  1 

CO  CD  CD 
C/>  O  </> 


CO 

CD 

t 

i 

t 

i 

i 

E 

3 

C 

>S 

c 

o 

E 

o 

E 

i 

§ 

§ 

§ 

E 

■M 

c_ 

CD 

-M 

>S 

i 

i 

60 

§ 

+-» 

0) 

CO 

E 

>■ 

1 

o 

o 

£_ 

CO 

XI 

CL 

CL 

i 

CD 

c 

L. 

CO 

<D 

CD 

"co 

_C 

o 

O 

CD 

C 

< 

i 

i 

i 

i 

4-» 

CD 

X 

< 

< 

< 

03 

m 

CJ 

u 

cj 

CJ 

CJ 

e= 

to 

CO 

CD 

(D 

•o 

CO 

c 

CD 

CD 

E 

c 

T3 

C 

CD 

CD 

o 

CO 

CD 

c 

>S 

C_ 

CD 

CO 

CO 

o 

_J 

£ 

ac 

E 

>*  ■- 

L.  — 'CO 
3  CD  CO 

L.  O  -M 

ai  o 
z:  z  a 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5A. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE001  through  SMBKGSE010 


ro 

H- 

o 


c 
o 

„  o 
r  in 
o 

00 

cm  d) 
s  cn 
CO  (0 
o  CL 


CO 

CD 

V 


in 

cm  in  OK) 
.  >  m  «-  co 

CM 

V  V  <4-  V  Os 


Os 


N. 

CM  V 


0)  -M  0) 
E  <U  -M 
CD  Q)  (0 
Z  H-  O 


E  D.  E  <8 

CO  CD  CO  *-> 

CO  O  CO  >. 


o 

0J 

Q. 


CO 

L.  0) 

0)  -M 

4-»  CO 

(0  t_ 

E  -M 

CD  — 


§  t  §  § 
E  <u  S  ^  -5 

w  o  >■•-—*  CO 

—  •  *D  CO  c 

CO  CD  ■»—  O  _C  CO 

-j-j  CO  CO  CO  ►—  > 

<D 


V  3 

c.  <c 

CO 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE01 1  through  SMBKGSE019 


ro 

M- 

o 

0) 

O) 

<0 

CL 


t — 

o 

LU 

W 

CD 


o 

LU  O' 

CO  ^ 

cd  ro 

^  o 

CO  V. 

s:  ro 

woo 


CM 

o  ^ 

UJ  o 

W 

CD  CM 

V  o 

03 

s:  ro 

woo 


o 

Ui 

W 

a 

03 


I 


<u 

f 


o  o  o  o  o 

V  V  V  V  V 


o  o 
V  V 


o  o  o  ©  o 

V  V  V  V  V 


o  o  o 

V  V  V 


o  o  o  o  o 

•  •  ■  •  • 

V  V  V  V  V 


o  o  o  o  o 

■  ■  •  •  ■ 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o 

V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o 

V  V  V 


o  o  o  o  o 

V  V  V  V  v 


o  o  o  o  o 

a  a  a  a  a 

V  V  V  V  V 


o  o  o  o  o 

a  a  •  ■  a 

V  V  V  V  V 


o  o  o 

V  V  V 


c 

< 


CO 

c 

CO 


1 

CO 

c 

CO 

£_ 

1 

“O 

CO 

CD 

CD 

1 

c 

X 

o 

X 

*-» 

I 

3 

CD 

4-> 

OJ 

■M 

CO 

1 

O 

c 

<0 

C 

CD 

CD 

CD 

CD 

1 

Q. 

CO 

O 

CO 

CO 

CD 

C 

TJ 

1 

E 

t~ 

£_ 

x 

<0 

(D 

CD 

(D 

C 

CO 

k 

O 

+J 

O 

+-* 

c 

c 

C 

c 

CO 

>- 

>* 

X 

t_ 

l 

O 

0) 

cd 

CO 

CD 

CO 

<D 

CL 

C 

c 

4-» 

CD 

o 

9 

o 

JC 

o 

JC 

X 

X 

X 

O 

CD 

TJ 

1 

o 

L. 

u 

£_ 

4-> 

4-J 

4-» 

4-» 

£_ 

> 

> 

E 

II  if* 

4J 

<u 

1 

o 

CO 

o 

CD 

<1) 

<D 

0) 

CL 

O 

*4— 

o 

CD 

<o 

4_i 

I 

C 

I_ 

o 

O 

O 

o 

O 

X 

C- 

CD 

CO 

c 

<L> 

CO 

1 

co 

x 

4-* 

JC 

£- 

t- 

t_ 

L 

i. 

X 

~o 

o 

c 

3 

L_ 

CD 

H- 

o 

1 

O) 

o 

OJ 

o 

o 

o 

o 

o 

o 

4-» 

CO 

CO 

4-> 

N 

| 

£_ 

H- 

(D 

u 

X 

E 

X 

CD 

zz 

<u 

1 

o 

L. 

i 

t_ 

X 

X 

X 

X 

X 

O 

CO 

u 

L_ 

4-» 

"D 

4-» 

CD 

jC 

9 

CM 

t— 

o 

o 

o 

o 

o 

t- 

CD 

<D 

o 

ID 

X 

4J 

n 

CO 

9 

o 

t 

1 

O 

o 

C 

C 

"O 

H- 

E 

C 

c 

O 

Q- 

<D 

E 

<0 

<0 

9 

| 

CM 

CM 

o 

1 

o 

o 

1 

o 

o 

1 

X 

o 

4-» 

CD 

M 

i 

o 

E 

i 

o 

JO 

o 

X 

£— 

O 

O 

w 

> 

9 

1 

+-» 

(0 

CM 

CM 

CM 

u 

CD 

O 

O 

O 

c 

CD 

o 

t- 

o 

£_ 

o 

L_ 

t_ 

CO 

£_ 

CO 

— ’ 

X 

to 

1 

T— 

e— 

«- 

«”* 

CM 

< 

< 

03 

CD 

m 

CO 

o 

o 

C_3 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


ooooo  ooo 

vvvvv  vvv 


ooooo  ooo 

vvvvv  vvv 


u  ro 

x  o 

CO  s 

z  ro 

to  o  o 


ooooo  ooo 

vvvvv  vvv 


OOOOO  OOO 

vvvvv  vvv 


x  o 

CO  ""S. 

2:  ro 

to  o  o 


ooooo  ooo 

vvvvv  vvv 


ooooo  ooo 

vvvvv  vvv 


ooooo  ooo 


ooooo  ooo 

vvvvv  vvv 


vvvvv 


Q_  CL 

e  a  e 

<0  cd  <0 
CO  o  c/> 


;  r 

CO 

4-» 

CD 

CM 

CD 

+-» 

■  0 

JZ 

O 

XI 

"v. 

C 

ID 

0 

1  0 

-X 

01 

O 

c 

■ 

CD 

L. 

c 

•M 

0 

0 

at 

1  0 

E 

—J 

O 

0 

CD 

-C 

C  CD 

■M 

O 

0 

O 

> 

4-» 

■M 

O  XI 

CD 

4-» 

!  E 

CD 

c 

t_ 

0 

+-* 

JZ 

CD 

•M 

01 

JZ  — 

<U 

(0 

1  CD 

c 

CD 

O 

c 

2 

O 

5 

O 

4J  L. 

M- 

O 

1  o> 

to 

E 

-C 

CD 

XI 

0> 

0) 

XI 

c_ 

O  O 

1  L. 

JZ 

+-> 

JZ 

N 

1 

-C 

0 

0 

O  — * 

a) 

c 

<d  o> 
<U  C  Q. 

coo 
•«-  £L  &- 

-Q  O  Q- 

E  t.  O 

O  Q.  L. 

000 


O 

4-» 

O 

0) 

0 

C 

c 

c 

4-» 

CO 

_ 1 

£_ 

jC 

O 

H- 

E 

0 

CD 

1 

CD 

CD 

CD 

•p— 

0) 

X 

0) 

O 

O 

CO 

CD 

O 

O 

O 

E 

X) 

c 

0 

c 

CD 

£_ 

t_ 

L. 

O 

> 

5^ 

> 

X 

CD 

CD 

CD 

JC 

c 

■p* 

O 

O 

O 

£_ 

>> 

.G 

jc 

JZ 

-C 

JC 

f. 

£-. 

3 

O 

0) 

4-> 

JQ 

JZ 

■M 

4-* 

4-> 

4-* 

4J 

4-* 

c 

CD 

-C 

.C 

-C 

•M 

CD 

CD 

0) 

CD 

CD 

•M 

0) 

O 

C- 

X 

CJ 

CD 

u 

O 

LU 

z 

Z 

z 

Z 

z 

tn 

1— 

h- 

I— 

> 

X 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base- Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


o 

ss. 

~o 


CO 

CM  05 
O) 

CO  CO 
O  CL 


o 

LU 

CO 

CD 

CO 


ro 

o 

LU 

CO 

CD 

V 

CO 


CM 

O 


CO 

CD 


^  ^ 

t-  r-  r-  r-  KJ 
V  V  V  V  V 


>a-  >a-  ^a-  -*a- 
ro  «- 


v  v  v  v  v 


< 

V  V  V  z 


z;  s:  z  z 


N-  N*  K-  N* 


CM 
V  V 


z  z  z  z 


N-  Is- 

CM  •  ■  N*  ■ 


N-  N-  S.  N. 


V  V  V  V 


r*  f-  M 
V  V  V  V  V 


z  z  z  z  z 

V  S  S  N  N 

<!•  vi-  >3-  vf 

ro  *-  ■«— 

v  v  v  v  v 


>t  ^  n* 


V  V  V  V 


^  ^ 
■  ■  ■  ■  • 

V  V  V  V  V 


n*  >a-  ^a-  *a- 
ro  «-  «-  ■ 


v  v  v  v  v 


st  M1  M1  st 


V  V  V  V 


c 

< 


Cfl 

■D 

c 

3 


O 

<u 

T3 

CO 


vj  ^  N 
«—  T—  >0 


•  ro 

V  V 


"f  N 
«“  NO 


■st”  N 

V-  NO 


1 

E 

CD 

CL 

1 

O 

C 

1 

CJ 

05 

o 

O 

> 

01 

05 

05 

1 

1st 

0) 

05 

05 

c 

c 

05 

-C 

CD 

I 

o 

C 

c 

C 

C 

05 

05 

■M 

C 

C 

c 

1 

CD 

05 

05 

05 

XT 

_c 

O 

o 

c 

05 

C 

CD 

05 

05 

1 

E 

_Q 

|Nl 

M 

N 

CL 

CL 

c 

c 

O 

05 

E 

05 

c 

*• 

CD 

O 

c 

C 

C 

O 

o 

CD 

05 

c 

=3 

CD 

3 

CO 

CD 

CO 

1 

05 

L_ 

05 

05 

05 

L. 

£_ 

-C 

x: 

05 

£— 

JC 

x: 

05 

4-» 

0) 

1 

1_ 

o 

XI 

XI 

X> 

o 

o 

CL 

CL 

-C 

o 

4-> 

O 

4-» 

O 

-M 

•M 

O 

E 

Q> 

4J 

| 

o 

o 

o 

o 

O 

CL 

4-» 

05 

■M 

-C 

c 

x: 

X 

c 

(0 

05 

CD 

1 

JC 

t- 

1_ 

c_ 

x: 

jz 

t_ 

> 

O 

O 

1— 

O 

CL 

05 

Q. 

CL 

CD 

3C 

Vf_ 

o 

1 

05 

o 

o 

o 

o 

o 

o 

o 

x: 

L- 

t_ 

c. 

CD 

x: 

CD 

CO 

x: 

I 

— J 

4-> 

•M 

4-» 

VT 

•M 

c 

Cl 

C 

c 

CL 

01 

(D 

1 

E 

.c 

.E 

x: 

L 

t_ 

x: 

0) 

o 

o 

r~ 

K 

4-J 

i— 

o 

o 

o 

5~ 

5— 

u 

E 

c 

c 

c 

u 

C_ 

Q. 

4-* 

CL 

W 

1 

CD 

■ 

i 

■ 

O 

o 

o 

x: 

x: 

xi 

E 

(0 

CL 

O 

E 

CD 

CD 

4_> 

1 

i 

o 

^a- 

o 

o 

1 

o 

LO 

o 

O 

t 

Q 

t 

o 

o 

1 

-II 

x: 

-M 

CD 

■M 

CD 

+-J 

CD 

CO 

o 

CO 

>s 

i 

> 

CM 

CM 

m 

<r 

-a- 

■i 

NO 

o 

U 

CJ 

z: 

Z 

z: 

i 

1 

■ 

i 

CM 

CM 

CD 

i 

1 

T— 

«— 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


<D  O 

^  «- 

CO  "-s. 

s:  to 

co  o  o 


sf  K  sf  N-  ^ 
r*  NO  r*  'O  • 


>4“  sf  vfr  is.  st  st  st  st  st  sf  sO  st 

»-  ro  •  r-  »-  r-  r-  t-  *-  t- 


vvvvv  vvvvv  vvvvv  vvv 


V  V  V  V  V 


N-  h-  N- 
■  oj  «  ■  ro 


vvvvv 


N»  h~  h»  N- 


vvvvv 


z;  z  z  2: 


*4*  *>* 

<r-  >0  «"  O  • 


<4-  >a-  N-  **  *^  >*■  >a-  >t-  st^o^a- 

«“  M  «“  «“  *0  .  r-  r-  r-  «-«-*- 


vvvvv  vvvvv  vvvvv  vvv 


to  (M 

V  o 

CO  s 

z:  ro 

CO  o  o 


Nt  St  N. 

t—  >0  «—  -O  ■ 


si-  st  N-  *-d*  st  ,*3‘  vO  st 

1“  ro  «-  «-  O  .  r-  t-  t-  r- 


vvvvv  vvvvv  vvvvv 


1 

% 

_ , 

JC 

1 

<11 

O 

+-» 

0) 

t 

0 

C 

0 

0 

0 

1 

0 

0 

0 

1 

jo 

-C 

0 

>* 

C 

c 

C 

1 

0 

a 

CO 

>S 

c 

0 

0 

0 

0 

1 

N 

0 

0 

c 

<1) 

c 

XI 

XI 

1 

E 

C 

<_ 

u 

0 

XI 

0 

■M 

-M 

1 

0J 

0 

0 

0 

-C 

0 

CL 

O 

c 

£_ 

c 

t 

o> 

XI 

<D 

1 

Q. 

JO 

— ’ 

0 

0 

0 

0 

0 

0 

0 

t 

t- 

0 

XI 

C 

CM 

O 

c 

C 

L. 

L. 

CL 

L. 

*J 

* 

0 

0 

u 

0 

1 

>. 

C 

c 

O 

0 

0 

JO 

O 

1—1 

O 

0 

1 

c 

0 

1 

— » 

O 

C 

•r» 

0 

0) 

C 

C 

—t 

4-> 

D 

•— * 

3 

0 

1 

CD 

0 

•*— 

£_ 

0) 

c 

JC 

-C 

■p— 

0 

0 

>- 

0 

C 

■ 

-C 

JZ 

1 

c 

JZ 

CO 

a. 

OL 

c 

XI 

XI 

JC 

C 

0 

4— 

Z 

H- 

0 

■ 

CL 

0 

<0 

CL 

0 

0 

co 

CL 

4-» 

■M 

0 

r— 1 

i— 1 

r—i 

1 

•M 

O 

>- 

0 

c 

L. 

<_ 

> 

0 

O 

XI 

JC 

O 

< 

00 

O 

"cl 

CO 

1 

0 

c_ 

Q 

JC 

I_ 

E 

O 

0 

x: 

L. 

c. 

CL 

CL 

CO 

•— * 

*— 1 

*— * 

E 

0 

1 

4-> 

1 

■M 

4-» 

Q 

O 

•M 

4-» 

4-> 

<0 

CO 

l_ 

O 

O 

O 

O 

(0 

■M 

■ 

O 

<D 

t 

t_ 

SI 

SI 

O 

C 

C 

x: 

M 

N 

N 

N 

CO 

1 

> 

Z 

Kl 

3E 

Z 

O 

03 

CJ 

C_3 

z: 

Z 

Z 

0 

0 

■M 

C 

C 

C 

C 

■ 

1 

1 

t 

1 

1 

1 

1 

O 

<J 

c 

0 

0 

0 

0 

0 

■ 

i 

CM 

kT 

M 

m 

** 

St 

st 

st 

St 

< 

< 

c 

CO 

CO 

CO 

m 

c 

1 

0 

< 

1 

V) 

Note:  Results  are  reported  in 'micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


o  o 

^  «- 

CO  ^ 

x  m 

co  o  o 


S*  Sf  Sf  ^  'fl  'sf  Nj- 

T—  I  <-  r-  r—  T—  T—  T—  *-  «-  r-  r-  t- 

1  v-  •  ■  ••••■ 

v  V  V  ■  V  vvvvv  vvvvv 


N-  h-N-N- 

•  s  •  •  • 


vvvvv 


N-N-N-N-CO  N-  h»  N>  N- 
VVVVV  vvvvv 


CM 

o 

LU  O 

CO 

C3  CM 

o 

m  'v. 

x  ro 

CO  o  o 


5:  2  s:  r  I  r  N  M  x  5:  s  2  2 

'■v.  00  ^  ■*,.  N  N  V  V,  S, 

-st  -«4-  >±  vj  ^  'O  st  st  ^  't 

•  r*  •  ro  •  .  ••••• 

CM 

vvv  »v  VVVVV  VVVVV 


X  X  -Q  X 


e>  cm 

^  o 

CO 

x  ro 

00  o  o 


-scf  v3-  >sj-  nJ-  vt  sT  >>t  'O  «sj-  >4-  vl-  *st 

•  r-  •  in  •  .....  . 

V  V  V  CM  V  vvvvv  vvvvv 


o  a  ro 

Z  >f-  D 

o  w  a> 
cl  £  a. 

E  OL  £ 
CO  CD  <0 
CO  o  co 


a, 

_c 

<u 

E 

•M 

0 

x: 

c 

u 

CL  O 

CD 

O 

CD 

-M 

■M 

+J 

O 

0 

-r-N.  CO 

(0 

<0 

CD 

£_ 

c 

>-  to 

to 

CD 

-C 

<0 

X  SZ 

sz 

JZ 

■M 

CD 

C) 

CD  -M 

■M 

c 

1_ 

c 

0 

-c 

•e 

-C 

CO 

O 

CD 

-C 

— *  o_ 

LL 

CL 

r-i 

c_ 

0 

— » 

20 

O 

>* 

0 

0 

JZ  >* 

CL 

<0 

N 

CD 

< 

CO 

UJ  C 

0 

•M 

w 

4-> 

To 

0 

1  CD 

0 

c 

3 

U 

O 

CO 

1— ■ 

CM  _Q 

N 

CD 

J3 

O 

N 

O 

0 

JK 

^  — • 

CD 

w 

■ 

1 

C 

O 

N 

N 

N 

> 

-Q 

Z 

z 

CD 

> 

C 

c 

c 

CO  -M 

£_ 

1 

SI 

a) 

01 

a> 

—  3 

CO 

XT 

•r> 

1 

m 

CO 

m 

00  00 

V 

CJ 

£0 

Q 

O 

CD  _C  <U 

-c  -m  c: 

>M  JO  O 

jz  a.  jz 
Q.  4J  <0 

-*  c  c 

>*  _c=  <u  o 


0) 

c 

a)  a> 
c  — 

<0  T3 
1st  (0 
C  -M 
CD  3 
<D  _Q  _Q 

coo 

CO  t—  (— 

000 
cd  — *  — • 
H  1:  £ 
<000 

•M  CO  CO 
CL  X  X 
<u  0  a> 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


vO  Vt  St  ^ 


N  st  st  st 
sO  «—  <t— 


s  s-  n. 


so  St  st  >t 


s;  z  z  £ 


N.  st  st  St 

sO 


<  •  < 
V  V  Z  V  V  V  V  V  V  V  V  V  V  Z 


St  SO  st  st  st  St  st 


N  st  st  st 


flj  y  ID 

E  4)  v 

<0  Cl  CO 

Z  M-  O 


CL  -M  Q- 
E  CL  E 
co  a>  co 
co  o  co 


CD 

Cl 

-O 

CO 

£ 

c 

<D 

CO 

3 

o 

01 

JZ 

£ 

o 

c 

c 

*-> 

Cl 

Q. 

<D 

>s 

oi 

Cl 

Cl 

.c 

E 

-c 

c 

E 

ai 

£ 

E 

4-» 

o 

■5 

jo 

c 

<0 

Cl 

o 

(0 

CD 

£ 

CO 

-M 

E 

>S 

>> 

*i 

o 

>s 

o 

c 

a 

a. 

CO 

o 

X 

— » 

0) 

-a 

r— i 

o 

o 

5s 

E 

CL 

Cl 

Q 

£ 

>s 

o 

£ 

-C 

JC 

CO 

o 

£ 

o 

a 

c 

£ 

1— 

4-* 

+4 

CO 

to 

CO 

CJ 

t 

0) 

01 

Cl 

Cl 

£ 

o 

JZ 

i 

Z 

JC 

-C 

£ 

o 

o 

o 

>S 

o 

ro 

I 

Q. 

Cl 

CL 

Cl 

£ 

£ 

o 

Cl 

Cl 

c 

O 

£ 

Cl 

o 

o 

o 

o 

o 

o 

CJ 

CD 

TJ 

*o 

c 

01 

Cl 

c_ 

Cl 

£ 

—r 

£ 

£ 

c 

C 

O 

O 

Cl 

Isl 

£ 

o 

£ 

CD 

o 

-C 

_C 

■i— 

o 

o 

to 

T— 

o 

CO 

eo 

— • 

c 

to 

— » 

SL 

O 

£ 

CJ 

CJ 

CO 

i 

CO 

JC. 

SI 

Cl 

o 

o 

£ 

£ 

J= 

XI 

o 

u 

£ 

_ , 

ai 

•D 

CO 

cm 

CM 

CD 

t 

o 

o 

TJ 

£ 

JC 

■M 

■M 

O 

o 

CD 

CO 

O 

£ 

to 

o 

s^ 

£> 

t 

O 

(0 

CO 

CO 

01 

CL 

JC 

£ 

CO 

■M 

£ 

c 

Cl 

£ 

o 

> 

i 

> 

X 

X 

X 

“O 

o 

•y 

CL 

-M 

£ 

c 

Cl 

01 

£ 

-M 

CO 

CO 

i 

Cl 

Cl 

Cl 

£ 

CO 

l 

i 

CO 

o 

Cl 

JC 

JC 

>S 

01 

£ 

CO 

■ 

i 

2C 

Z 

Z 

z 

a. 

Cl. 

CL 

CL 

1— 

1— 

SI 

-O 

£ 

i 

CD 

< 

i 

i 

CO 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


ro  ro  ro  ^  ro 

CD  O  o  o 

o  o  o  o  o 


M  M  M  N  M 
ro  o  o  cm  o 
o  o  o  o  o 


M  Ifl  n  M  M  fO 

O  O  O  O  T-  tr- 

o  o  o  o  o  o 


ro  n± 

in  N  «“  o  ^ 

<3  oo  o  in 

CVI  N  sf  ■  o 

o  o  o  o 


ro  ro  ro  cm  ro 

ro  o  o  cm  o 

o  o  o  o  o 


ro  ro  ro  ro  ro 

OOOOt- 

o  o  o  o  o 


ro  ro  ro  ro  ro 

o  o  o  o  o 

o  o  o  o  o 


ro  ro  ro  cm  ro 

ro  o  o  cm  o 

o  o  o  o  o 


ro  ro  ro  ro  ro 

o  o  o  o  •— 

o  o  o  o  o 


V  V  V  V  V 


ro  ro 
Vl-  it-  co  o  o 

s-  n-  no  o  o 

sr  n  n  • 

o  o  o 

.  -  •  V  V 


ro  ro  ro  cm  ro 

ro  o  o  cm  o 

o  o  o  o  o 


ro  ro  ro  ro  ro 
ooooe- 
o  o  o  o  o 


<U  -M  <D 

E  CD  4~* 

(D  4)  (0 

Z  M-  O 


&  S.  & 


t-  B 
C/3  CD  03 

TJ  r  - 

C  4-»  4-» 

3  CD  V> 

O  i 

n  <in  /n 

O 

O  CL  CM 

O 

O  L_  00 

•e-Q.ro 
cow 
CO  c/3 

CT>  ^ 

i~  O 

O  1-  — ' 


<i—  O  -M 

■M  i  C/3 

CO  CM  O 


&  &  & 

<U  CD  0) 


o 

O 

M- 

CD 

X 

TJ 

o 

_c 

JC 

3 

>N 

o 

Q_ 

o 

1 

o 

C/3 

x: 

c 

CD 

u 

1 

CD 

o 

o 

a 

a 

CD 

C 

■o 

■M 

C- 

s 

4-* 

CO 

CD 

o 

o 

JC 

c 

CO 

H~ 

CO 

o 

>o 

C/3 

(A 

o 

JC 

JC 

CD 

>1 

CM 

C 

-e 

3 

C 

C 

c 

O 

o 

C 

X 

o 

CM 

m 

m 

~a 

4-» 

C/3 

CO 

CO 

CO 

o 

T~ 

r“ 

■ 

i 

L. 

CD 

O 

l_ 

t_ 

■M 

n 

-O 

JC 

CM 

CM 

“O 

o 

E 

"O 

T> 

T> 

T3 

Q. 

CL 

c 

4-» 

DO 

m 

C 

C 

C 

c 

CD 

<D 

CD 

C_3 

u 

C\T 

CM* 

o 

o 

LLi 

in 

in 

in 

3= 

—1 

s: 

a. 

CL 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


c 

o 

o 

in  ^ 

'N. 

CO 

CM  0) 
^  U) 
CO  <0 
O  CL 


O  >3- 

UJ  O' 

CO 

u  o 

T- 

£0  \ 

a:  m 

woo 


m  m  ro  ro  ro 
o  o  o  o  o 


M  (O  M  M  M  M  IO 

o  o  o  o  o  o  o 

ro  o  o  o  o  ooo 


v> 

CD 

V 


sf 

o 


KJ  W  Kl  M  M 
o  o  o  o  o 


ro  ro  ro  ro  n  ro  w 

o  o  o  o  ooo 

moooo  ooo 


cJ 


ro  ro  ro  ro  ro 
o  o  o  o  o 


M  M  M  W  IO  M 

ooo  ooo 

ooo  ooo 


o 

UJ  o 

w  v, 

CD  CM 

o 


m  to  ro  ro  ro 
o  o  o  o  © 


ro  ro  ro  ro  ro  ro  ro 

o  o  o  o  ooo 

rooooo  ooo 


v  v  v  v 


0) 

TJ 


<D 

D  TJ 
CO  •«- 
o  t- 

*o  o 
c  — 


S  4) 

H-  TJ 

"3  T 

CO  O 
O  — » 
TJ  J= 


CM  O  O  O  CM 
V  V  V  V  V 


<  <  < 
a:  v  v  as  z 


o 

TJ  •- 

•p-  i- 

O  X 
CO 

3 

O  JQ 

•M  >. 
CD  X 

o  o 
co  c 
>*  4) 

§  -s. 

c  o 

QJ  C— 
-C  O 
Q.  — 

o  x: 
t-  o 
o  •— 
o 


o  a 

i  §. 

»r— 

a.  >* 
o  x 
u  o 

CL  C 
0) 

5?  ■& 

c  >. 


1 

X 

C 

CO 

N 

X 

-C 

X. 

i 

1 

o 

CD 

CO 

X 

C 

4) 

41 

•M 

u 

st 

■ 

sz 

C 

H- 

CD 

CO 

-C 

c 

CD 

4) 

■M 

4) 

1 

CO 

CD 

CO 

— » 

X 

s- 

CD 

CO 

E 

o 

CM 

E 

4) 

+-» 

1 

CO 

C 

TJ 

3 

4) 

C 

TJ 

i 

1 

St* 

CO 

G) 

CO 

■ 

CJ 

4) 

£_ 

CO 

c 

3 

CD 

L. 

CM 

st 

1 

z 

*4- 

o 

1 

Q_ 

N 

O 

o 

CD 

co 

N 

o 

i 

Sf 

1 

4) 

C 

TJ 

N 

o 

c 

O 

CM 

4) 

CD 

1 

CO 

CM 

CM 

00 

>3- 

O 

c 

4) 

x 

c 

C 

TJ 

CD 

-C 

in 

£- 

_c 

■ 

0) 

ro 

*3- 

N* 

in 

o 

4) 

CO 

CJ 

UJ 

4) 

C 

CO 

CJ 

CD 

o 

•Ss. 

*Q_ 

-M 

I 

CO 

1 

TJ 

CM 

CM 

CM 

CM 

CM 

jC 

i 

1 

CO 

UJ 

£ 

CO 

E 

CL 

<D 

1 

CL 

CD 

CD 

CD 

i 

1 

CO 

CO 

x 

a 

a 

CO 

4) 

CO 

4-» 

■ 

O 

CO 

X 

x 

X 

<0 

CO 

4-> 

a 

CJ 

i 

■ 

V) 

Q 

w 

1 

00 

m 

CO 

m 

CO 

X 

CL 

Q. 

CL 

■M 

t 

s3- 

■ 

+■» 

CJ 

CJ 

CJ 

CJ 

CJ 

o 

CD 

4) 

CD 

CO 

-Q 

n3- 

£0 

1 

CO 

a. 

CL 

a. 

Q. 

O- 

h- 

£0 

CD 

CD 

32 

XI 

TJ 

m 

L_ 

CM 

CM 

c 

1 

CD 

4) 

< 

1 

Cl. 

m 

a.  a) 
o  E 


jc  o 
o  i- 
—  o 
o  — * 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


C 

o 

o 

IA  ^ 

o 


o  o  o  o 


V  V  V  V 


O  vO  o 

Os  in  Os  ro 

AJ  V  CM  V 


O 

o  rvj  m 
o  oo  cm  ro 

oo  ro  v  ro 


ro 


O  sd* 

lu  o 

w  s 

cj  ro 

v  o 

co  ^ 

x  ro 

woo 


00000 

V  V  V  V  V 


OWN 
V  V  V 


CO 

O  Os 

s  in  ro  w 
ro 

>0  V  LA  V 


in  o  la  -4- 

•  p  O  CM  • 

S  •  •  'O 

v  in  Os 


w 

0 


O  CM  CM 
V  V  V 


O  SO 

O  LA  <r-  • 

\t  •  sQ 

*-  V  Os  00 


0 

o  co  in  N- 
o  •  N»  • 

LA  O  •  NO 

ro  «—  n-  «— 


O  stf- 

LU  O 

W  "s. 

CD  CM 

^  O 

CO  ^ 

x  _  ro 
woo 


00000 
•  ■  •  ■  ■ 

V  V  V  V  V 


O  CM  CM 
V  V  V 


ro  v  r-  v 


o 

in  o  ro  00 

■  CM  O  VO 

o  • 

v  o  in  ro 


CD  <U 

E  O  -M 


to 

o 


ro 

i  t 

CO  0> 

w  o 


(0 

c 

< 


<0 

ro 

TJ 


c  ro 
o  Si 

a  e 


—  LA  LA  —  O 

H  ro  •— 

t-  CM  CM  O  O 

CD 


CO 

O  <  CL 

C  CL  CL 

•r-  LJ  (_> 

O  X  X 


§ 

c 

0 

0 

E 

E 

p 

i  i 

§ 

4-» 

L- 

E 

c 

3 

E 

<D 

CO 

£ 

<D 

> 

1  5 

0 

ro 

Q. 

4-» 

CO 

i— 

l_ 

£_ 

-D 

CL 

ro 

_/ 

c 

L. 

ro 

CD 

ro  ro 

sz 

0 

O 

4-» 

flj 

X 

< 

< 

< 

m 

00 

(J  CJ 

CJ 

0 

CJ 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  -•  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


m 

M- 

O 


c 
o 
o 

in  ^ 
o 

s  t- 

co 

C\J  0) 
D) 

00  <0 
O  Q_ 


00 

o 

CO 


o 

>4- 


o 

NO  CM 
O'  CM 
CM  CM 


in 

t-  N  cm  m  o  in 

•  N  >0  ■  •  t—  <—  m  ■ 

•  Os  m  ■  M 

VvOCMVV  "fr  V  N-  «“ 


ro 

o  sj- 

LU  O' 

GO 

cj  ro 

5^  O 

CO  "s 


cm  o  in  o 

•  ro  o  ro  N- 

<-  •  ro  in 

V  «-  O'  <r  in 


ro 

o 

V 


o  n  in 


h- 

in 

in 


CM 

© 

LU  O' 

U>  ^ 

CD  CM 

^  O 

CO 

e  ro 

C/5  O  O 


in  o  o 
cm  o  r-  o 

•  CO  Os  CO 

O'  •  Os  CM 

V  «“  CO  «“  CO 


00 


in 

o  cm  in 

•  .  00  •  • 

O'  CM 

V  e—  CM  V  V 


CM  N- 

'f  co  in  st 
in  *-  ro  in 


o  sj 

LU  O' 

V) 

CD  CM 

^  O 

CO  SN. 

e  ro 

woo 


CM  O 

•  O 

V  S  N. 


o 

o 

in  in 
cm  t— 

CM  Nfr 


v  «- 


in 


ro  cm 

R  v 


vO  CM 
•  O 
ro  sf 
00  ■ 


ro 

ro  v 


o 


c 

o 


<D  -M  0) 

E  <U  -M 

<0  CJ  CO 

Z  H-  O 


0) 


0) 


Q.  -M 
E  CL 


CO 

c 

< 


<U 

tn 

CJ 

(1) 

C 

CD 

Cfi 

E 

c 

TJ 

c 

O) 

CO 

o 

CD 

O) 

C 

"to 

>S 

l_ 

CJ 

CD 

CD 

4-t 

<D 

E 

CJ 

E 

E 

a  s 


M  — 

D  <D  (A  C 

O  Jwi  CO  o 

t_  O  4-»  — '  — » 

CJ  O  CD  ■«- 

E  Z  CL  GO  W 


<D 

> 


5  —  *o 

co  o 

-O  CD  C  C 
O  JC  CD  •— 
(/)  I-  >  N 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


OJ 

CO 

CM  CD 
U) 

CO  CD 
O  CL 


CL 

3 

O 

s- 

o 

UJ 

to 

CD 


o  Q  O  O  a  a  a  a  a  a 
ooooo  ooooo 


a  a  O  a  Q 

ooooo 


a  a  a 

r-  r*  e- 

o  o  o 


V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


V  V  V 


O  -d- 

UJ  o 

CO  ^ 

CD  <*- 

CM 

CO  **s. 

a:  cm 

CO  o  o 


ooooo 

V  V  V  V  V 


ooooo 
V  V  V  V  V 


ooooo 

V  V  V  V  V 


o  o  o 

V  V  V 


ooooo 

V  V  V  V  V 


ooooo 

V  V  V  V  V 


ooooo 
V  V  V  V  V 


o  o  o 

V  V  V 


CD  T- 


ooooo 

V  V  V  V  V 


ooooo 
V  V  V  V  V 


ooooo 

V  V  V  V  V 


o  o  o 

V  V  V 


CD 

c 

CD 


03 

CO 

o 


3 

CD 

■M 

0/ 

■*->  to 

O 

c 

CD 

c 

CD  CD 

CD 

CD 

n 

CO 

O 

CO 

C/5 

CD 

c 

TJ 

E 

X 

t- 

x 

OJ 

CD 

CD 

CD 

C 

CO 

O 

+-» 

o 

4-> 

c 

c 

C 

C 

CO 

X 

L. 

o 

CD 

CD 

CO 

CD 

<0 

CD 

Q. 

c  c 

■M 

CD 

O 

,  a 

1 

o 

x 

o 

4= 

X 

X 

x 

O 

CD 

TJ 

o 

L. 

o 

l_ 

+-> 

<H 

-M 

•M 

I_ 

>  > 

E 

X 

<D 

CD 

o 

CO 

o 

CD 

CD 

CD 

CL 

O 

4- 

CJ 

CD 

F 

CD 

4-» 

c 

L- 

O 

O 

O 

C 

O 

L. 

CD 

CO 

t* 

CO 

QJ 

CO 

1 

CO 

X 

+-» 

x 

i_ 

L 

l_ 

£_ 

L. 

X  TJ 

O 

c 

3 

(- 

CD 

M~ 

o 

1 

o > 

o 

CD 

o 

o 

O 

o 

o 

o 

-M  ’  — 

CO 

<0 

■M 

N 

1 

L. 

►— 

CD  O 

X 

E 

X 

CD 

C 

CD 

CD 

< 

o 

L. 

l 

i_ 

X 

x 

X 

JZ 

X 

O  CO 

u 

£_ 

+-» 

TJ 

4J 

CD 

r- 

1 

1— 

CM 

i_ 

O 

o 

o 

o 

o 

L. 

0) 

CD 

o 

CD 

X 

Cl 

v* 

"o. 

CO 

1 

CD 

o  o 

c 

£ 

TJ 

M- 

E 

C 

c 

O 

£ 

CL 

e 

CD 

1 

*— 

cm" 

CM 

a 

a 

a 

a 

a 

— *  "F- 

o 

CD 

O 

O 

O 

o 

o 

c_ 

CO 

CD 

(0 

4-> 

1 

* 

■ 

i 

i 

i 

i 

JZ  +■* 

4-* 

K! 

E 

E 

E 

-Q 

XI 

o 

CO 

O 

CO 

>* 

9 

I 

-M 

CO 

«r- 

T — 

*— 

CM 

CM 

*» 

CM 

C_>  o 

1  o 

CD 

U 

C 

CD 

o 

£_ 

O 

I_ 

O 

L_ 

L. 

CO 

1— 

to 

X 

CO 

1 

«*** 

T — 

* — 

e— 

« — 

CM  < 

< 

a 

a 

a 

a 

CJ 

cj 

CJ 

C 

1 

"o 

< 

1 

> 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SM8KGSE011  through  SMBKGSE019 


OOOOO  O  O  O  Q  OOOOO  OOO 

r—  e—  r-  »-  e-  r-  r-  r-  r-  x-r-r- 

OOOOO  O  O  O  O  OOOOO  OOO 

< 

vvvvv  vvzvv  vvvvv  vvv 


OOOOO  OO  OO  OOOOO  OOO 


vvvvv 


V  V  2E  V  V 


vvvvv 


OOOOO  o  o 


OOOOO  OOO 

vvvvv  vvv 


vvvvv 


O  T- 

^  r- 

co  **>* 

!£  Kl 

CO  o  o 


OOOOO  OOO 

vvvvv  vvv 


OOOOO  OOO 

vvvvv  vvv 


Q.  CL 

e  a  e 

CO  CD  <0 

to  o  co 


CD  o 

o  C  C-  <u 

c  co  o  c 

CO  E  JC  — ' '  <0 

_C  t-  4-»  JC  N 

•M  o  <u  o  c 

CD  *4-  E  o  CD 

O  O  O  E  -Q 

L.  t_  L.  O  — » 

O  O  O  L.  >* 

— *  — •  -Q  .n 

jz  jz  jz  4-> 

CJ  O  CJ  Q  LU 


c 

c 

o 

CO 

CD 

c 

4-» 

c 

CO 

3 

"D 

CD 

CD 

■p 

CO 

CD 

c 

Q. 

<D 

3 

0) 

C 

CD 

o 

0> 

c 

CO 

CM 

c 

Q. 

{— 

c 

o 

o 

XJ 

O 

CL 

CO 

•M 

0) 

f\l 

0) 

p 

U 

o 

_c 

<D 

*D 

c 

CD 

CD 

CL 

£_ 

4-» 

<D 

o 

c 

o 

O 

o 

CD 

C 

4-* 

CD 

t- 

E 

O 

o 

CD 

JZ 

c 

CD 

o 

-C 

O 

•M 

■M 

CD 

TJ 

CO 

— * 

o 

L. 

<0 

■M 

-C 

CD 

*-> 

0) 

.c 

4-» 

.c 

O 

c 

3 

o 

3 

o 

p 

t- 

O 

o 

O 

cd 

XI 

_Q 

L. 

CD 

O 

JC 

N 

i 

<D 

CD 

£= 

O 

o 

O 

— -* 

o 

m 

o 

c 

3E 

c 

C 

+-> 

w 

L 

JZ 

* 

o 

CD 

i 

0) 

0) 

CD 

CD  JZ 

4>  O 

o 

w 

m 

r— 

>S  ^  >S  >S 

£  £  £  £  £ 


C  O  C  — » 

«  C  0)  £  -* 

L.  £-  3  O  >> 

>s  P*  •-  C 

CO  i—  h-  I—  > 


C  «-  CO 

a>  ■  c 

—  to  (0 

,F"  C— 
X  O  -M 


Note:  Results  are  reported  in  micrograms  per  gram  <ug/g> 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


Q  O  O  O  O  OOOOO  (/)  O  Q  Q  O 

St  >4"  '<J‘ 


vvvvv  vvvvv 


^  ^  ^  st 


vvvvv  vvvvv 


vs-  >a-  >a- 


vvvvv  vvvvv 


vvvvv  vvvvv 


1 

o 

C 

c 

c 

c 

01 

01 

0J 

■M 

<0 

c 

C 

C 

1 

CD 

0) 

(0 

<0 

JZ 

-C 

O 

O 

c 

<0 

c 

<D 

0) 

CU 

1 

E 

_Q 

N 

N 

M 

CL 

CL 

c 

c 

O 

cu 

E 

a 

c 

■  ■ 

1 

CO 

O 

c 

c 

C 

O 

o 

0> 

<U 

C 

3 

CO 

3 

CO 

CO 

CD 

1 

O) 

£_ 

<u 

<0 

<u 

t_ 

L_ 

JC 

jc 

0> 

1_ 

JC 

-C 

x: 

4-» 

O 

1 

£_ 

o 

_Q 

_a 

_a 

o 

O 

Q- 

CL 

jc 

o 

■M 

O 

■M 

O 

■M 

4-* 

o 

0) 

1 

o 

O 

o 

o 

—j 

O 

CL 

■M 

0) 

4-» 

x: 

c 

.E 

c 

0) 

<0 

t 

XT 

L. 

£— 

t_ 

.c 

SI 

c_ 

>> 

O 

o 

1— 

O 

CL 

0) 

CL 

CL 

fl> 

H- 

o 

1 

o 

o 

_o 

o 

o 

o 

a 

JO 

x: 

£_ 

£_ 

1 

CO 

-C 

CO 

CO 

x: 

1 

+-> 

4-» 

+■» 

vS- 

+-» 

c 

a 

c 

c 

CL 

o> 

1 

t_ 

x: 

x: 

x: 

t_ 

XT 

0) 

o 

o 

JZ 

1 

■M 

»— 

o 

o 

o 

►- 

♦— 

O 

E 

C 

c 

C 

£— 

L~ 

>> 

-M 

1- 

CO 

1 

CO 

1 

1 

i 

o 

O 

O 

x: 

jc 

JC 

Q. 

Q) 

1 

'd- 

o 

o 

a 

in 

o 

o 

o 

o 

a 

T— 

O 

■M 

0J 

to 

■M 

1 

o 

i 

1 

■ 

i 

tk 

x: 

x: 

o> 

0) 

a> 

Q 

V) 

> 

1 

> 

CM 

CM 

ro 

*d* 

'4 

>4- 

'd* 

^d- 

>o 

NO 

o 

o 

Z 

£ 

z 

1 

* 

* 

* 

i 

i 

■ 

• 

to 

1 

E 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

c 

1 

<D 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


O  Q  Q  Q  O  O  O  Q  Q  O  O  O  O  O  O  OOO 


nJ  S  'i'  s  ^ 
t —  <0  « —  'O  ■ 


r-  M  t-  t-  nO  •  r-  «-  t-  r*  t-  r-  r- 


VVVVV  VVVVV  V  V  V  V  V  vvv 


Nt  N-  h» 

nO  O 


sr  ^  N*  st  st  st  st  st  st  sO  vt 

n  r-  T-  VO  .  r*  t-  r- 


VVVVV  VVVVV  VVVVV  vvv 


n!  N  -t  N-  >t 
T—  NO  «—  >0  ■ 


st  >t  st  N-  sj-  st  ^  't  >0  *t 

ro  «-  *-  O  .  t-  r-  t-  t-  ^ 


VVVVV  VVVVV  VVVVV  vvv 


st  n-  st 

«-  O  T-  >0  • 


St  st  «t  S  si  si  't  't  St  "t  nO  't 


VVVVV  VVVVV  VVVVV  vvv 


ci  o 

c  c 

•*-  0)  — » 

*D  x  o 

•*-*  Q.  CO 

NO  01 

£  C-  t_ 

01  o  o 

XJ  ^  <u  , 

-»  O  £  C  N 


X  Cl  Q. 

Site  2 


E 

01 

•M 

i 

O 

o 

£_ 

o 

1 

>. 

£ 

£ 

O 

CO 

01 

CO 

i 

c 

O 

o 

c 

Cl 

01 

£ 

=c 

H- 

a 

■ 

<u 

Cl 

St 

L. 

Cl 

c 

X 

X 

Cl 

■ 

x: 

X 

1 

£ 

4-» 

x 

co 

a 

CL 

£ 

x 

a> 

o 

i 

CL 

o 

<0 

Q. 

o 

o 

CO 

CL 

sz 

i 

■M 

O 

>N 

O 

c 

O 

<_ 

t. 

>> 

O 

O 

"o. 

■M 

"o. 

i 

CO 

C_ 

o 

JC 

£_ 

E 

o 

o 

X 

c_ 

t_ 

E 

Q- 

E 

<11 

t 

— * 

4-> 

■ 

+-> 

o 

O 

— * 

— • 

4-» 

4> 

4-» 

't  Nl  't  >t  >1 


I  O  O  C  <D 

>a-  <  <  <  m 


C)  01  <11 

c  c  c 

ci  ci  ci 

X  — *  -C 

-*->>«  -M 

C  t-  c 

co  ai  co 

u  CL  c- 
O  n  O 

D  *-•  3 


o  o  o 

N  N  N 

c  c  c 

Cl  01  O 

CO  CO  CO 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Suninary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


c 

o 

o 

IA  v/ 
O 

00  00 
(VI  to 


UJ  O 

w  S. 

CD 

OJ 

00  ’-X 

ac  cm 

woo 


UJ 

C/5 

CD 

00 


cJ 


Ui 

CD 


CO 

CD 

V 


JQ 

a. 

o  o  o  o 


o  o  o  o  o 

vj  st  ^ 


V  V  V  ^  V  vvvvv 


o  o  o  o  o 

^  ^  s4* 


vvvvv 


vt  't  >f  >t  sf  Sf  M1  <0  >1’  ^ 

vvvvv  vvvvv  vvvvv 


>}  st  ^  Nt  ««t  ■j1  'O  -J1  <  M1  vt 

^  r-*  ^  ^  ^  . 

vvvvv  vvvvv  vvvvv 


>dh  '•3'  Nf  st  st  't  O  ^  >t  Nt  vt  »t 

.  r-  r-  f  r_  r-  «-  t-  r-  r-i-r-t-r- 

vvvvv  vvvvv  vvvvv 


c/>  o  o 
<f  *4- 

r-  <“ 

o  •  • 

v  V 


<1) 

4-* 

<u 

E 

41) 

4-4 

to 

CD 

(0 

z 

H- 

Q 

to 

mmJ 

w 

X 

<U 
— * 

£ 

4-J 

CL 

a 

E 

to 

to 

to 

CO 

o 

CO 

CO 

<D 

T> 

4-J 

C 

to 

3 

8. 

to 

x 

E 

4-> 

<u 

o 

x 

c 

o 

a 

o 

to 

o 

01 

4-» 

4-4 

4-> 

o 

a) 

o 

CO 

CO 

to 

CO 

C 

c_ 

to 

to 

0) 

E 

> 

to 

to 

to 

X 

<D 

4-4 

c 

»*— 

to 

x 

X 

X 

x 

4-» 

4-» 

<0 

(0 

TJ 

O) 

0) 

aj 

4-> 

4-* 

4-* 

c 

to 

IM 

to 

t_ 

c 

o 

X 

X 

JZ 

X 

<0 

(0 

c 

4-4 

o 

o 

•D 

X 

CL 

Cl 

CL 

1—1 

c 

to 

X 

<D 

OJ 

3 

L. 

o 

*>L 

~T~ 

(0 

X 

4-J 

C 

to 

x 

X 

o 

o 

a 

JC 

>L 

L. 

4-J 

X 

<U 

c 

o 

o 

a! 

to 

4-» 

N 

a> 

>- 

>* 

< 

3 

X 

o. 

x 

to 

£_ 

L- 

(0 

UJ 

C 

V 

4-4 

4-» 

k-1 

M- 

CL 

4-J 

<1) 

o 

o 

o 

4-» 

a? 

o 

t 

to 

o 

c 

3 

O 

o 

o 

>- 

c 

C 

to 

(0 

u 

OJ 

X 

N 

0J 

X 

O 

N 

N 

> 

X 

(0 

0J 

TJ 

X 

X 

o 

o 

>. 

to 

a) 

i 

c 

C 

X 

4-J 

t- 

L. 

to 

O 

o 

o 

N 

N 

N 

">• 

X 

>- 

Z 

z 

0> 

<u 

4-J 

<u 

o 

O 

4-J 

CO 

to 

> 

c 

c 

C 

CO 

-M 

t_ 

L_ 

i 

1 

X 

X 

O 

E 

3 

3 

CL 

X 

* 

Q> 

<u 

a 

3 

<0 

X 

— * 

<0 

<0 

o 

’i 

00 

CO 

00 

CO 

00 

u 

o 

o 

o 

o 

Q 

o 

a 

u- 

U- 

Z 

z 

z 

Note:  Results  are  reported  in  micrograms  per  gram  <ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


o  o  oo  o  o  a  o 


o  o  o  a  to 


^  cm 

m  ^ 

Z  CM 

<0  0  0 


'O  Nj  St  Sf  ^ 


N»  '•l’  ■'3“  "31 

sO  r-  t“  r- 


>0  st  n3"  ’vi’  >3" 


v  v  z  v  v  vvvv 


VO  ^  ^  ^ 


N-  ^  %3 

>0  «- 


V  V  Z  V  V  vvvv 


O  *- 

X  r- 

CQ  "-v 

x  ro 

to  o  o 


O  >3-  sr  >3-  ^ 


fN-  **3“  >3 

NO  <»-«-*“ 


CD  -M  CD 

B  CD  4-» 

<0  CD  <0 

Z  M-  O 


CL 

01 

>S 

o 

E 

J= 

c 

E 

0) 

O 

•5 

■M 

<u 

CO 

c. 

o 

<0 

0) 

£_ 

■M 

E 

> 

E 

o 

c 

CL 

CL 

CO 

o 

T3 

r— i 

O 

c 

a. 

o 

o 

c_ 

o 

CO 

o 

c 

O 

CL 

c 

c 

o> 

CO 

CD 

o 

V 

0) 

c_ 

o 

JZ 

1 

*y 

JZ 

o 

>V 

4-» 

O 

ro 

t 

CL 

<D 

CL 

o 

CD 

CD 

C 

O 

0) 

o 

o 

O 

CM 

0) 

TJ 

T3 

C 

CD 

CD 

L. 

u 

t— 

C 

c 

O 

O 

V 

N 

C 

o 

CD 

CD 

1 

««- 

o 

O 

to 

o 

CD 

CD 

C 

CO 

£ 

_c 

1 

4-» 

o 

i — i 

Z_ 

o 

o 

CO 

CD 

CD 

_c 

4-* 

Q_ 

4-* 

% 

CD 

t 

CO 

_c 

JZ 

CD 

O 

o 

L_ 

c_ 

-C 

XI 

o 

o 

c 

— 1 

E 

CL 

CD 

1 

o 

o 

X5 

c 

x: 

-M 

4-* 

4-* 

O 

o 

CO 

CO 

o 

CO 

CD 

CO 

■u 

1 

O 

CO 

CO 

CO 

CD 

CL 

s: 

£_ 

CO 

■M 

c 

c 

CO 

O 

CO 

> 

1 

> 

X 

X 

X 

-o 

o 

z 

CL 

4-» 

c 

c 

0) 

V 

1 

CD 

o 

CD 

c 

CD 

■ 

CD 

o 

CD 

-C 

-C 

CO 

1 

*i 

ac 

□C 

z 

Z 

Z 

z 

Q_ 

CL 

a. 

c 

1 

0) 

< 

1 

1 

to 

O  >»  *"> 
OX  — * 

—  o  >* 

t-  -C  XI 


CD  CM  CM 
O  w  v<» 
O 

-  «  M 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


o 


c 

o 

o 

tn  ^ 
o 

"v.  CM 
CO 

CM  4) 

""■s  O) 

CO  <0 
o  a. 


o  ^ 

LU  O 

CO  ^ 

CD  Sf 

^  CM 

CO  ““-s 

X  CM 

WOO 


w 

a 

id 

CD 


O  ^ 

111  CK 

W 
CD 

bd  CM 

CO  "s* 


w 

CD 

id 

CQ 


<0  0)  CD 

3=  H-  O 

a>  <d 


<: 
V  3C 


<*■"* 

■ 

V  SC 


^4- 

T~ 

■ 

V 


CO 

c 

< 


TJ  x 
C  -M 


o 

& 


co  co 
o>  •— 
t-  o 

O  «- 


o 

> 


o  o  o  o  o 

M  M  M  M  M 

o  o  o  o  o 

o  o  o  o  o 


o  o  o  o  o 

M  M  fO  (VI  M 

ro  o  o  cm  o 

o  o  o  o  o 


o  o  a  o  o 

M  M  M  W  M 
o  o  o  o  « — 
o  o  o  o  o 


o 

ro 

o 


v  v  v  v  v 


M  M  M  M 
o  o  o  o 
o  o  o  o 


po  ro  ro  tM  ro 

PO  O  O  CM  O 

o  o  o  o  o 


ro  ro  ro  ro  po 

OOOOr- 

o  o  o  o  o 


o  o  o 


ro  ro 
o  o 
^  o  o 
o  •  ■ 


PO  PO  PO  CM  PO 

PO  o  O  CM  O 

o  o  o  o  o 


ro  ro  ro  ro  ro 

OOOOt— 

o  o  o  o  o 


ro  ro  po  ro  po 

o  o  o  o  o 

o  o  o  o  o 


po  po  ro  cm  ro 

po  o  O  CM  o 

O  O  O  O  O 


ro  ro  ro  ro  ro 
oooo*— 
o  o  o  o  o 


PO 

o 


0) 

CO 

CO 

c 

o 

o 

c 

c_> 

to 

x 

CD 

<0 

4-» 

C 

c 

o 

CJ 

CO 

0,5 

1 

o 

X 

x 

PO 

£_ 

4-» 

LJ 

o 

(0 

CD 

c 

O 

o 

CD 

x 

1— 

£— 

i 

o 

o 

O 

m 

i 

t_ 

X 

x 

<M 

4-» 

o 

a 

CO 

l 

CO 

T — 

TJ 

TJ 

E 

* 

O) 

* — 

* 

*• 

T— 

r- 

w 

1 

1 

1 

1 

—f 

— ' 

— * 

>>  > 
c  c 


CM 

<u 

CD 

GJ 

X 

X 

X 

CQ 

n 

Q 

a.. 

ID 

CD 

to 

o 

O 

o 

4-» 

TJ 

i_ 

i_ 

t— 

CO 

o 

O 

o 

H— 

ID 

X 

TJ 

o 

CO 

X 

X 

X 

3 

> 

CD 

a. 

CQ 

u 

o 

o 

CO 

c 

CD 

o 

O 

1 

1 

1 

a> 

o 

L. 

Ql 

D- 

Q. 

CL 

cd 

C 

TJ 

+-» 

£_ 

0) 

'x. 

v/ 

>»✓ 

+-» 

to 

CD 

o 

o 

-L> 

CO 

C 

co 

H- 

CO 

-id 

CO 

cd 

CO 

(0 

CO 

o 

X 

x  a) 

o 

"D 

c 

C 

X 

3 

c 

c 

c 

o 

o  c 

+-> 

CQ 

ca 

TJ 

+J 

CO 

CO 

co  co 

o 

i 

1 

L. 

CD 

O 

c_ 

{— 

£_ 

4-> 

■M  TJ 

w 

CM 

CM 

CM 

TJ 

a> 

E 

TJ 

TJ 

TJ 

TJ 

a 

Q.  C 

1 

4-> 

C 

C 

c 

C 

CD 

CD  •— 

L» 

(0 

CM 

rvT 

CM 

< 

Q 

o 

LU 

LU 

UJ 

ai 

X 

X  —1 

O  MJ 

X  5 
O  <r- 
JC 

•M  CQ 
a  cj 
z:  cl 


CQ 

O 

a. 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


Q  Q  O  O  Q 
(O  M  K1  M  M 


o  o  o  o  o 


O  O  O  O  O 

ro  m  ro  ro 

o  o  o  o 

ro  o  o  o  o 


ro  ro  ro 
o  o  o 
o  o  o 


v  v  v  v  v 


L  L  t.  C  L 

o  o  a  a  o 


CM  ©  O  O  CM 


V  V  V  V  V 


O  Nj- 

LU  O 

co  ^ 

a 

^  ro 

CO  "v 

Z  CM 

CO  o  o 


ro  ro  ro  ro  ro 

c-t-c-r-r- 

O  O  O  O  O 


ro  ro  ro  ro 

o  o  o  o 

ro  o  o  o  o 


s  s  s 

o  o  o 


CM  OJ  O  O  OJ 


V  V  V  V  V 


V  V  V  V  V 


ro  ro  ro  ro  ro 
o  o  o  o  o 


ro  ro  ro  ro 

o  o  o  o 

ro  o  o  o  o 


S  5  S 

o  o  o 


CM  O  O  CM 


V  V  V  V  V 


V  V  V  V  V 


C 3  «- 

*- 
CO 

3E  ro 

CO  o  o 


ro  ro  ro  ro  ro 
o  o  o  o  o 


ro  ro  ro  ro 
o  o  o  o 
o  o  o  o 


ro  ro  ro 
o  o  o 
o  o  o 


v  v  v  v  v 


OJ  o  O  O  CM 


V  V  V  V  V 


0^0 
E  G>  +J 

<0  CD  CO 
Z  4-  O 


&  a  & 

<0  CD  CO 
CO  Q  CO 


CM  CM  CO  st  O 

w  Nt  in  o 

CM  CM  CM  CM  CM 


DO  CO  CO  CO  CO 

CJ  CJ  CJ  CJ  CJ 

a  a.  a  o.  o. 


a 

LU 

_c 

c 

O 

_ . 

O 

CD 

JZ 

CO 

a 

LU 

CO 

Q 

x: 

X 

C 

CD 

■s* 

X 

-C 

-C 

i 

CL 

CD 

CD 

CD 

CO 

X 

C 

CD 

CD 

■M 

o 

sf 

O 

E 

J= 

C 

4- 

CD 

CO 

C 

Si 

£_ 

i 

<U 

co 

-C 

4- 

CD 

CO 

E 

a 

CM 

O 

CM 

c 

TJ 

3 

CD 

C 

T3 

■ 

■ 

CD 

I_ 

CO 

C 

D 

CD 

£_ 

CM 

>3* 

x: 

O 

N 

O 

o 

<D 

0) 

N 

o 

i 

N* 

o 

t_ 

c 

TJ 

IM 

O 

c 

o 

CM 

O 

CD 

jz 

C 

C 

TJ 

CD 

JZ 

CO 

i_ 

o 

CO 

CJ 

LU 

CD 

C 

CO 

CJ 

CD 

o 

JZ 

1 

i 

CO 

LU 

i 

1 

TJ 

CO 

s3- 

CJ 

CO 

CO 

CO 

■ 

i 

CO 

CO 

JC 

Q 

a 

1 

sz 

jz 

-C 

CO 

CD 

4-> 

E 

O 

CJ 

i 

i 

CM 

>3- 

Cl 

CL 

a_ 

V 

4-» 

E 

i 

sf 

si- 

CD 

O 

CD 

CO 

XI 

>3- 

i 

i 

CO 

<0 

CO 

XI 

XJ 

TJ 

05 

L. 

CM 

CM 

CM 

CM 

CD 

Note:  Results  are  reported  fn  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


to 

H- 

o 

*o 


c 

o 

o 

IA  V 


O' 

s. 

CM 

a. 

CO 

3 

CM 

<D 

O 

O) 

i 

CO 

(0 

r- 

o 

CL 

o 

CO 

cd 

DO 


■4- 

o 


to 

CD 


in 

o 

m 

to 

CD 

CO 


o  o  o  o 

t —  T —  < —  « — 

o  o  o  o 


N- 

£_ 

t_ 

L 

1. 

O 

•4* 

C- 

£_ 

t_ 

t_ 

LU 

O' 

CO 

"s 

CD 

vt 

CM 

o 

o 

O 

O 

00 

N 

■ 

• 

* 

» 

z: 

CM 

CO  o 

O 

V 

V 

V 

V 

o  o  o  o 
V  V  V  V 


o  o  o  o 


V  V  V  V 


o 

o 


o  a  o  o 

00 

O  in 


CM  V  -4*  V 


o  o  o  o  o 


O  CO  00 
ro  K»  CM 
CM  ■  O 

o  >4-  V  *- 


<  < 
v  a:  3S 


o 

>4 

so 


o 
4-  ro 


in  V  cm  v 


in  o  *4' 

•  O'  CM 

•  CM 

V  N  N  M  r- 


O 

«-  in 
co  in 
m  v 


co 

<> 


N-  so 

r-  >0  CO 


V  NO  >0  CM  NO 


O  CM  O 

r  m  M  M 

o 

<—  V  CM  V 


CM 


O  ^ 

inoN- 

•  «-  ro  cm  m 

*4 

V  O  >3-  V  CM 


4-> 

O 

i 

0) 

4-» 

i 

Q- 

CD 

tD 

i 

O 

H~ 

Q 

i 

t_ 

V/ 

i 

CL 

E 

<11 

i 

w 

o 

E 

3 

e 

je 

— ' 

l 

<u 

C 

CO 

c. 

Si 

5 

c 

o 

E 

£ 

3 

4-* 

D. 

CO 

i 

"D 

o 

XI 

o 

01 

c 

o 

E 

3 

3 

•«- 

4-J 

£~ 

Q_ 

E 

CD 

■ 

CL 

CL 

E 

« 

,E 

c 

3 

E 

01 

Q> 

CO 

•M 

■ 

o 

1— 

1— 

(0 

CO 

x: 

o 

< 

O. 

(0 

E 

o 

E 

o 

to 

a. 

Q 

CO 

5k 

i 

in 

in 

o 

o 

c 

CL 

a. 

3 

4 -> 

CO 

t_ 

fc- 

TJ 

i_ 

Si 

a. 

i 

!5 

*4" 

*4" 

to 

CJ 

a 

CO 

c 

t_ 

co 

<D 

to 

to 

o 

o 

to 

i 

t_ 

<1) 

33 

CM 

CM 

o 

o 

a 

o 

2E 

z: 

■M 

< 

< 

< 

CO 

CD 

u 

CJ 

CJ 

CJ 

o 

< 

i 

z: 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE01 1  through  SMBKGSE019 


O  O  O  O  Q 


o  o  a  a  o 


oj  ©  o 
•  in  n  in 
st  cm 

V  in  V  CM  CM 


«“  N-  CM  in 

•  >0  N*  •  ■ 

.  VO 

V  ro  v  V 


co  ro 

R  «  ^ 

Nf  Z  CO  CM 


in  o 

CM  O  O 

•  in  in  cm  o 

m  o  o 

V  »  V  «C—  PO 


«r-  in  o  oj  in 

•  «-  (M  •  • 

■  m 

V  CO  V  V 


O  'O 

St  «—  ■ 

o  in  o 

in  v  «-  to 


oj  o  o 

•  h-  in  o  t- 

Rst  *4* 

V  r-  CM 


« —  CM  CM  in 

•  t—  CO  •  • 

•  CO 

v  N-  N-  V  V 


O  N-  CO 

r*  •  • 

f-  CM  nO 

>t  v  m 


cm  o  o 

•  ^  in  co  s. 

nO  cm  N- 

V  St  V  «—  «- 


0  -M  0 
E  O  -M 
0  0  0 


<w 

l 

g 

0 

g 

0 

0 

0 

l 

5 

CO 

3 

E 

E 

E 

CL 

JO 

1 

0 

0 

>N 

•*— 

D 

3 

5 

0 

Cl 

+-* 

Cl 

co 

l 

"O 

CO 

C 

£_ 

CO 

l_ 

1 

E 

CL 

E 

0 

l 

0 

0 

3 

0 

CO 

C 

0 

5 

-o 

c 

0 

0 

0 

4-» 

1 

CO 

c 

c 

TJ 

C 

CD 

o 

0 

0 

> 

—3 

0 

o 

CO 

O 

CO 

3** 

1 

0 

o 

0 

CD 

C 

l_ 

o 

■M 

*o 

0 

c 

c 

H- 

1 

>> 

i— 

0 

0 

0 

0 

O 

0 

o 

JO 

0 

-o 

0 

% 

4-» 

o 

X 

z: 

z: 

z 

CL 

CO 

CO 

CO 

h- 

> 

rM 

c 

< 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


in 

to 

'4- 

o 

o 

■'-s 

to 

CO 

CM 

<D 

03 

CO 

CO 

o 

CL 

O 

O 

LU  O 

CO 

O 

^  CM 

CO  V 

ac  cm 

CO  o  o 


o  o  o  o  o 


o  o  o  o  o 


o  o  o  o  o 


V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


CO 

<*— 

o 

ui 

CO 

o 

y 


o  o  o  o  o 

•  a  a  a  a 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o  o  o 

V  V  V  V  V 


o  o  o 

V  V  V 


o 

CD 

E 

O 

4-» 

CO 

O 

CO 

H— 

o 

CD 

v 

-C 

CD 

i 

■M 

a 

i 

co 

o 

CO 

CO 

Q 

CO 

CD 

4-J 

>* 

CO 

c 

< 


00 

-D 

c 

rj 

o 

& 

o 

C_J 

o 

*E 


o 

<u 


c 

C/3 

£_ 

t- 

ro 

CD 

CD 

o 

JZ 

-M 

CD 

•M 

CD 

•M 

<0 

c 

<D 

C 

CD 

CD 

ID 

CO 

O 

CO 

C/3 

CD 

c 

JZ 

1- 

X 

a> 

CD 

CD 

0/ 

L. 

CO 

*-» 

o 

+-> 

c 

C 

C 

c 

CO 

> 

_C 

CD 

CD 

co 

<D 

CO 

CD 

CL 

C 

C 

+-» 

o 

JZ 

O 

JZ 

x: 

x: 

x: 

O 

CD 

L_ 

o 

I_ 

4-* 

•M 

■m 

+■» 

C-> 

> 

> 

E 

o 

CO 

o 

CD 

CD 

G> 

CD 

CL 

o 

£» 

O 

O 

o 

O 

O 

>- 

L_ 

JZ 

4-» 

X 

£_ 

L- 

£_ 

1- 

1_ 

X= 

XJ 

O 

o 

CD 

o 

O 

O 

o 

o 

o 

4J 

1“ 

— ’ 

CD 

o 

XT 

CD 

*o 


<d 

c 

CD 


u 


x:  x:  o  co 


— '  CM  CM  O  O 


o 

Q  O 
CM  CM 


CD 

c 
0) 
N 

—  <I)  c 
■O 


*+-  o 
— »  <0 
Z3  t- 


,  JC 
CM  CJ 


CD 

CD 

o 

CD 

X 

O 

C 

C 

T3 

H- 

E 

c 

c 

o 

o 

CD 

O 

O 

O 

o 

o 

t- 

4-» 

■M 

N 

E 

E 

E 

XI 

X 

o 

CD 

CD 

C 

O 

O 

O 

L. 

L- 

a 

O 

CD 

c_ 

t_ 

t- 

10 

co 

JZ 

«* 

< 

CO 

00 

00 

co 

u 

CJ 

CJ 

o 

> 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


X  CM 

m  ^ 

2:  (XI 

CO  O  O 


OOOOO  OO 


OOOOO  OOO 


V  V  V  V  V 


V  V  Z  V  V 


V  V  V  V  V 


OOOOO  OO  OO  OOOOO  OOO 


V  V  V  V  V 


V  V  V  V  V 


1 

0 

CD 

1 

CO 

c 

4-» 

1 

TJ 

CD 

3 

t 

c 

4-» 

CQ 

1 

3 

<b 

3 

4) 

1 

O 

0) 

c 

ffi 

CM 

C 

« 

CL 

c 

0 

1 

"‘S, 

O 

1 

E 

CD 

4-J 

4) 

CM 

4) 

4-> 

t 

O 

-C 

4) 

■O 

C 

4J 

1 

O 

-M 

-V 

4) 

O 

1 

CJ 

L. 

C 

4-» 

■  ■ 

/"N 

1 

O 

E 

_# 

O 

O 

4) 

— / 

0) 

4-* 

O 

1 

4J 

O 

> 

4-» 

E 

O 

4-» 

1 

E 

41 

c 

t_ 

cj 

•M 

x: 

4) 

-M 

CO 

O 

CO 

1 

CO 

C 

CD 

0 

c 

3 

0 

3 

z 

4- 

0 

1 

O) 

CO 

E 

x: 

—* 

<0 

_o 

XI 

1 

&. 

XT 

£_ 

■*-> 

-C 

N 

4J 

4J 

x: 

O 

0) 

i! 

1 

0 

4-* 

O 

a j 

0 

C 

z 

C 

C 

4-> 

CO 

x: 

1 

4> 

4- 

E 

CJ 

1 

4) 

4) 

41 

~cl 

4-> 

*Q. 

CO 

1 

<u 

O 

O 

O 

XI 

E 

CL 

E 

O 

1 

t_ 

L. 

!— 

0 

—1 

> 

>> 

X 

X 

CO 

0) 

(0 

+-» 

1 

O 

O 

O 

£- 

J= 

_C 

x: 

x: 

x: 

</) 

O 

C/3 

>. 

1 

-M 

.n 

-e 

♦J 

4-» 

•M 

-»-* 

4-» 

1 

<0 

x: 

JC 

-C 

4-> 

CJ 

OJ 

CJ 

4> 

4J 

<0 

1 

— * 

CJ 

O 

CJ 

0 

UJ 

x 

x 

X 

X 

X 

c 

1 

0 

< 

1 

1 

> 

t-  <u  o 

o  o  — * 

— '  i-  -C 

a  .c  a  o  o 

C  O  C  — ' 

a>  to  o>  x:  -• 

L-  1_  3  O  X 

>*  C 

C/3  i—  J—  > 


CJ 

c 

■D  fl)  4) 
<L>  C  Q_ 
C  CJ  O 
.m  Q.  L 
-Q  O  CL 
e  t-  o 

O  Q.  £- 
OOO 


»  M  »- 

(1)  -  1 

C  «-  t/> 

4>  I  c 

CO  CO 
^  *•“  L 

X  O  4-* 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SM8KGSE019 


CD  sf 

^  CM 

CD  "s 

Z  CM 

WOO 


N  't  S  vt 
T—  \Q  «—  vO  • 


sf  st  S  sf  ^  ^  ^  sf 

hO  T—  T-  o  «-»-«“ 


VVVVV  VVVVV  V  V  V  V  V  V  V  V 


»}  N  n#  N  ^  nJ-  sf  ^  K  sf  't  O  sf 

r-  O  >0  <r-  ro  >0  «“«- 

CM  CM 

VVVVV  VVVVV  V  V  V  V  ■  ■  V  V 


E 

01 

o 

•M 

to 

o 

c 

c 

Cl 

u 

Cl 

—t 

Cl 

d 

d 

"D 

x: 

o 

_J 

> 

c 

c 

c 

o 

a 

CO 

s 

c 

Cl 

d 

d 

d 

N 

o 

01 

c 

Cl 

c 

XT 

x: 

*E 

C 

c_ 

L. 

01 

x= 

d 

■M 

>* 

•M 

CO 

to 

o 

to 

x: 

0) 

CL 

o 

C 

(_ 

c 

y\ 

D) 

si 

01 

Q. 

c 

Cl 

Cl 

CD 

CO 

d 

CD 

d 

4J 

Cl 

C_ 

— < 

o 

x: 

c. 

CM 

s 

o 

c 

— > 

01 

c 

c_ 

l_ 

a 

C- 

E 

d 

O 

o 

L 

o 

i 

> 

c 

c 

O 

Cl 

XL 

o 

o 

CD 

to 

CO 

c 

O 

i 

O 

C 

Cl 

01 

c 

c 

01 

4-» 

3 

3 

Z 

H- 

o 

Cl 

d 

sfr 

c_ 

0) 

c 

x: 

x: 

01 

01 

c 

V/ 

x: 

XZ 

l 

c 

-M 

x: 

CD 

CL 

CL 

c 

-c 

x: 

x: 

c 

CO 

H- 

X 

H- 

d 

0) 

Q. 

o 

CD 

CL 

o 

O 

CD 

CL 

■M 

■M 

01 

»— 1 

1— » 

_C 

4-> 

O 

s 

O 

C 

O 

i- 

c_ 

o 

O 

x: 

x: 

o 

< 

CD 

CD 

V 

*Q_ 

+■» 

"cl 

« 

CD 

(_ 

Q 

XI 

£_ 

E 

o 

O 

x: 

L. 

£_ 

Cl 

CL 

CO 

u 

i_j 

L_J 

t—i 

E 

CL 

E 

(U 

4-» 

i 

o 

O 

•M 

4-» 

■M 

CO 

CO 

L. 

o 

O 

o 

O 

(0 

d 

co 

4-» 

O 

to 

c_ 

x: 

XL 

01 

•  f- 

c 

c 

x: 

N 

N 

M 

N 

CO 

D 

CO 

s 

> 

Z 

Kl 

z 

Z 

VO 

CD 

o 

CJ 

z 

Z 

z 

01 

01 

4-* 

C 

C 

C 

C 

i 

i 

1 

■ 

1 

1 

o 

o 

c 

d 

d 

d 

d 

ro 

CM 

kT 

ro 

to 

•sf 

>d- 

Si- 

%a- 

< 

< 

< 

CD 

CO 

CD 

CD 

c 

Cl 

< 

CO 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


ro 

o 

-o 


CO 

o 


o 

o  ^ 

UU  O' 

CO  '■V. 

a  <*• 

V  CJ 

CD  -v. 

z:  (M 

co  o  o 


^  st  Sf  Sf  «<t  -d“  *d" 


VVVVV  VVVVV 


V  V  V  V  V 


CO  S. 

o  -d- 

^  c\j 

CO  v 

z:  cm 

CO  o  o 


"S- 

CO  ^  ^ 


CO  ■ 
CM 

V  V  -V 


-d-  sf-  -d*  "d 

t—  r-  t—  <r- 

•  •  •  IA  • 

in 

v  v  v  •  v 


T3 

C 

3 

O 

CL 

E 

O 

o 


o 

4-» 

CO 

CO 

X! 

4«* 

*Q-  tt) 
■M 
<0 


a» 

c 

CJ  CD 
4->  O 
CO  CO 


0) 

E 

*-» 

CD 

O 

4-i 

1 

1 

1 

£_ 

o 

c 

CD 

■O 

o 

JZ 

-c 

■s. 

J= 

CL 

■s. 

CD 

n 

c 

CO 

<0 

_C 

0) 

c 

CD 

CO 

CD 

CO 

1 

C_ 

o 

">L 

X 

<0 

JZ 

c 

CD 

XI 

zc 

M— 

Q 

1 

CD 

> 

o 

o 

_c 

>» 

L. 

4-i 

x: 

CD 

c 

o 

1 

Cl 

CO 

+-» 

N 

CD 

>s 

> 

< 

3 

-C 

CL 

JC 

CO 

£_ 

CD 

CD 

1 

CO 

UJ 

c 

CD 

4-» 

4-» 

H- 

CL 

4-1 

CD 

U 

o 

i— 

1 

•M 

'to 

o 

1 

CD 

O 

c 

3 

O 

O 

o 

— * 

c 

C 

CD 

"o- 

4-i 

Q_ 

c n 

1 

CO 

OJ 

N 

CD 

-Q 

o 

M 

M 

JC 

co 

CD 

TJ 

JZ 

E 

tx 

E 

CD 

1 

o 

o 

>* 

(0 

CO 

i 

c 

C 

_c 

+-* 

1_ 

I_ 

CO 

o 

<0 

CD 

(0 

4-> 

1 

o 

N 

rsi 

N 

">> 

XI 

>- 

Z 

z 

CJ 

0J 

4-» 

CD 

o 

O 

■M 

CO 

CO 

a 

CO 

>. 

1 

> 

c 

c 

c 

« 

4-> 

c_ 

c_ 

i 

1 

XI 

-Q 

CD 

E 

3 

3 

Q_ 

X 

1 

0) 

o 

CD 

3 

CO 

JC 

CD 

CD 

"co 

c 

1 

1 

1 

CO 

CO 

00 

CO 

00 

CJ 

CJ 

o 

o 

o 

Q 

O 

o 

LL. 

LL. 

Z 

Z 

a> 

CD  O 

c  — 

CD  T3 
N  CO 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Uide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


ro 


o 

/N 

*D 


C 
o 
o 

in  w 

o 

ro 

oo 

rvj  ro 
o> 

CO  (0 
O  CL 


CO 

o 

V 


c/>  — > 

'st  NO  >4* 

T—  It—  *— 

*-  •  O'  ■  ■ 

ro 

v  v  ■  v  v 


«<3- 

V  V  V  V 


'4'  *«4“ 

'O  «-  *- 


V  V  V  V 


*4“ 

T—  *— 
»  ■ 

V  V 


CO 

o 


*4-  ^  >fr  *4 


V  V  V  V 


SO  «“ 

»  in  ■  S- 
*4-  in  ro 
v  ■  y  ■  • 


N- 

ro 


1 

i o 

-M 

ro 

1 

*D 

CO 

c 

1 

c 

ro 

ro 

t 

3 

to 

ro 

x 

1 

o 

c 

c 

+j 

ro 

t 

CL 

ro 

ro 

ro 

ro 

x 

1 

E 

X 

c 

E 

ro 

c 

E 

-M 

1 

o 

*o 

*-» 

ro 

ro 

c 

ro 

ro 

1 

o 

ro 

to 

£_ 

CO 

*«-v 

1 

4-> 

E 

>- 

>. 

E 

o 

>s 

1 

o 

c 

CL 

CL 

ro 

a 

X 

1 

to 

;o 

r-i 

O 

o 

>. 

1 

c 

CL 

ro 

Q 

L. 

>* 

o 

C_ 

X 

X 

1 

ro 

O 

c 

o 

CL 

c 

c 

> — 

•M 

4-» 

yv 

1 

o> 

—• 

ro 

ro 

O 

■ 

ro 

ro 

i 

ro 

ro 

to 

4-» 

to 

1 

L. 

O 

x 

i 

Z 

X 

■s. 

c 

o 

o 

E 

<L) 

■M 

1 

o 

4-» 

o 

ro 

CL 

ro 

ro 

t_ 

c_ 

ro 

0) 

ro 

1 

o 

ro 

ro 

c 

o 

c 

ro 

*-v 

o 

o 

z 

M- 

o 

1 

to 

o 

o 

o 

c\T 

ro 

"D 

T> 

c 

ro 

ro 

L. 

ro 

c 

to 

w 

ro 

1 

L. 

£_ 

c 

c 

O 

O 

ro 

IM 

c 

O 

t_ 

ro 

ro 

X 

X 

1 

o 

o 

ro 

nr— 

o 

CO 

CO 

C 

ro 

X 

o 

c 

o 

CJ 

X 

1 

•M 

u 

i— j 

I- 

O 

o 

ro 

ro 

CO 

X 

4-> 

ro 

ro 

1 

1 

Cl 

■M 

CL 

co 

■ 

ro 

x 

x 

ro 

O 

o 

u 

L. 

x 

XI 

o 

u 

c 

ro 

TJ 

CO 

f\| 

(M 

E 

Q. 

E 

ro 

1 

o 

o 

■o 

c 

x 

4-» 

■M 

•M 

o 

o 

ro 

OT 

o 

c 

ro 

o 

ro 

0) 

ro 

4-> 

1 

o 

ro 

ro 

ro 

ro 

CL 

X 

t- 

ro 

4-J 

c 

c 

ro 

a 

c/> 

o 

CO 

1 

> 

* 

x 

x 

■£ 

O 

Z 

z 

CL 

4J 

c 

c 

ro 

ro 

£_ 

■M 

CO 

CO 

I 

ro 

ro 

ro 

CO 

i 

1 

ro 

o 

ro 

X 

X 

> 

ro 

i- 

ro 

1 

E 

to 

V) 

3: 

3C 

SC 

z 

z 

z 

z 

z 

a. 

a. 

a_ 

a. 

l— 

JQ 

!5 

< 

1 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  **“  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


ro 

H— 

o 


c 

o 

o 

in  ^ 
o 

^  ro 
00 

cm  ro 

O) 

CO  ro 

O  CL 


CJ3 

CO 


CO 

•sj" 

CM 

v  in 


co 

sf 

»  N* 
v  ro 


<1)  -M  <U 

E  ro  -M 

ro  ro  ro 

z  h-  o 


ro 


<L> 


£L  -M  Q. 
E  Q.  E 
ro  <L)  ro 
CO  o  co 


ra 

c 

< 


ro  10  ro  ro 
o  o  o  o 
o  o  o  o 


WWW 
O  CM  O 
O  O  O 


ro  ro  ro  ro  ro 
oooo«— 
o  o  o  o  o 


ro 

o 


V  V  V  V 


o  cj  cj 

ro  ro 

r-  O  O 

co  o  o  o 
ro  co  in  •  • 

o  <-  o 

.  .  .  v  v 


ro  ro  ro  cvi  ro 

ro  o  o  cm  o 

o  o  o  o  o 


ro  ro  ro  ro  ro 

OOOOt— 

o  o  o  o  o 


ro 

o 


c 

ro 

X 

ro 

ro 

4~> 

c 

c 

ro 

ro 

ro 

o 

x 

X 

£_ 

•M 

o 

ro 

ro 

o 

o 

JZ 

i_ 

L 

o 

o 

O 

co 

c-  E 
t/)  (D  D1 

T3  £  - 

C  -M 

=j  ro  go 

o  i 

n 

E  — '00 
O 

o  a  n 

o 

o  t-  CO 

•-Q.ro 

c  o  ^ 

ro  co 

O)  — 

U  O 

o  *- 


o 

> 


-MOO 

^  *-5  tj 


>^  >  >. 
c  c  c 
ro  ro  ro 

a.  a.  a. 
o  o  o 

£_  t_  L_ 

o  o  o 


ro 

T3 


CO 

X 

JC 

— * 

XI 

3 

>* 

ro 

O 

CL 

00 

CJ 

O 

o 

CO 

X 

c 

ro 

t— 

o 

CJ 

ro 

o 

o 

£_ 

Q_ 

CL 

Q_ 

a 

ro 

c 

■o 

•M 

L. 

L_ 

ro 

•M 

CO 

ro 

O 

O 

mC 

M 

c 

ro 

M- 

ro 

O 

vO 

co 

ro 

CO 

CO 

CO 

o 

X 

X 

ro 

r— 

CM 

o 

nj 

c. 

£_ 

X 

3 

c 

c 

c- 

o 

o 

c 

X 

O 

CM 

4-> 

0Q 

CO 

CO 

TJ 

4-» 

CO 

■p— 

»— 

•  r— 

ro 

CO 

ro 

o 

(j 

£_ 

ro 

o 

{— 

£_ 

L 

4-» 

+*> 

TJ 

X 

CO 

4-> 

CM 

CM 

CM 

T> 
— » 

"ro 

E 

“O 

c 

~o 

c 

■O 

c 

TJ 

C 

Q. 

ro 

Q_ 

ro 

c 

■M 

ro 

CO 

CJ 

CO 

CJ 

c- 

CO 

CM 

CM 

CM 

< 

o 

o 

LU 

UJ 

UJ 

UJ 

2C 

SC 

x 

Q_ 

a. 

Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE01 1  through  SMBKGSE019 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Surma ry  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 
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Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D5B. 

Summary  of  Base-Wide  Sediment  Samples  Analytical  Results 
Sites  SMBKGSE011  through  SMBKGSE019 


Note:  Results  are  reported  in  micrograms  per  gram  (ug/g) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  06A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  —  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  ■■  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Sunnary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Stannary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  '■  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Sunmary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  In  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Surmary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  E!  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 


ro 

H- 

O 


c 
o 
o 

in  ^ 

o 

"x  m 


<d 


O'  CO 
O  Cl 


* 
O'  "x 
N-  O'  O' 
o  r\J 
3  O'  S 


(\l  (\l  N  (\1  (VI 
V  V  V  V  V 


NO 

CM  CM  CM 


V  Z  V  v  eo 


CM  CM  CM  CM 
V  V  V  V 


K.  in  N-  in 
o  o  o  o 
o  o  o  o 


in 

o 

o 

m 

CO 

O' 

CO 

NS* 

NO 

O' 

O' 

o 

O' 

CM 

o 

O' 

"NS 

O' 

HJ 

1 

<  <  <  < 


<  <  <  < 


<  <  <  < 


<  <  < 


NO 

o 

°  50 

CD  O' 

co  -'s. 
NO  O'  «- 
O  O'  CM 
O  O' 

—  O'  CM 


<  <  <  < 
z  z  z  z 


<  <  <  <  < 


<  <  <  < 


<  <  <  < 
z  z  z  z 


in 

o 

o 

QQ 

m  sa¬ 
in  O'  O' 
©  O'  v* 
o  o  sj- 
«-  O'  ^ 

HI  i  r- 


<  <  <  <  *£ 


NO 

N* 


<  <  <  < 


N  in  S  in 
o  o  o  o 
o  o  o  o 


CM 

o 

© 

03 

tn 

Sd-  O' 

§  & 

—  O'  CM 


00 


CM  CM  CM  CM  CM 
V  V  V  V  V 


o  r- 

^  hs  CM  CM 


CM  CM  CM  CM 
V  V  V  V 


*o 

c 

3 

O 


c 

0) 


01 

c 

CD 

r  cj  aj 

M  C  C 

CD  CD  CD 

o  xr  xi 

£-■*-»  -M 
O  O  <D 

O  O 


■MOO 

A  ^  T) 


i 

O 

CD 

c 

-C 

o 

-C 

XT 

>S 

>s 

>* 

i 

CJ 

Q- 

E 

M 

>N 

4-» 

c 

c 

c 

1 

E 

0) 

Q. 

x: 

CD 

CD 

0) 

i 

o 

Q. 

CD 

£_ 

>N 

O 

CL 

JC 

•s. 

x: 

i 

O 

■M 

X 

_» 

l— 

CL 

CL 

i 

c 

i_ 

>S 

o 

o 

>N 

CL 

O 

o 

Q 

i 

CD 

CL 

c 

c 

TJ 

x: 

x= 

O 

>S 

1_ 

I_ 

t_ 

/"\ 

l 

O) 

01 

CD 

+J 

CO 

X 

o 

o 

O 

0) 

4-> 

O 

i 

C- 

z 

x: 

O 

0) 

0) 

CD 

CO 

E 

o 

M 

i 

O 

1 

a 

CD 

Q. 

V 

CO 

o 

o 

o 

x: 

m 

JC 

JC 

XT 

CD 

o 

CD 

i 

0) 

C 

O 

01 

c 

t_ 

l_ 

(— 

— * 

CJ 

CJ 

CJ 

CJ 

i 

z 

H- 

a 

i 

0) 

Q) 

“O 

“O 

c 

01 

L. 

c 

o> 

o 

o 

o 

o 

>N 

CL 

1 

1 

CD 

vy 

i 

C 

O 

O 

CD 

N 

O 

CD 

L_ 

xr 

s 

a. 

a 

CL 

CD 

i 

O 

CO 

CO 

C 

CO 

x: 

L. 

xr 

XI 

JC 

■M 

CO 

s/ 

V/ 

XI 

i 

+-> 

L. 

o 

o 

CD 

CD 

XI 

O 

■M 

o 

o 

o 

CJ 

111 

a> 

CO 

CO 

CO 

§- 

4-> 

% 

CO 

i 

CD 

O 

£_ 

JC 

-Q 

o 

o 

c 

XI 

1 

I 

"O 

C 

a 

CD 

i 

—j 

XI 

■M 

M 

M 

o 

CD 

CD 

CD 

o 

Q. 

CM 

CM 

CM 

CM 

15 

15 

15 

CD 

QJ 

CD 

M 

■ 

O 

CL 

-C 

t- 

•M 

4-» 

C 

c 

CO 

w 

w 

x> 

o 

■ 

■ 

■ 

L 

CO 

Q 

CO 

■ 

> 

O 

Z 

z 

a 

M 

C 

c 

CD 

CD 

o 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

TJ 

l 

CO 

i 

1 

CD 

CD 

CD 

-C 

-C 

JC 

■M 

CD 

i 

E 

CD 

CO 

*-• 

z 

z 

Z 

Z 

£L 

Q- 

a. 

CL 

a. 

-Q 

Si 

XI 

-Q 

CO 

o 

CL 

CM 

CM 

CM 

< 

< 

i 

Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6A: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  El  Site  1  through  El  Site  6  and  MW17 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SMI 8  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SMI 8  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SN18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SH18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Data  Qualifiers  are  defined  in  Table  01 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Data  Qualifiers  are  defined  in  Table  Cl 
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Notes  Results  are  reported  in  micrograms  per  liter  (ug/l) 
NA  --  not  analyzed 
<  —  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SM18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  D6B: 

Summary  of  Rinse  Blank  Samples  Analytical  Results 
for  Sites  SH18  through  SM25J 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Summary  of  Rinse  Blank  Samples  Analytical  Results 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  <ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 


Table  DIO:  Summary  of  Analytical  Results  for  Groundwater 
Samples  Collected  from  Monitoring  Wells 
MW16,  MW17,  MW24,  and  SMBKGMW006 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 

NA  --  not  analyzed 
<  --  less  than 

Data  Qualifiers  are  defined  in  Table  Cl 
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Table  DIO:  Summary  of  Analytical  Results  for  Groundwater 
Samples  Collected  from  Monitoring  Wells 
MU16,  MW17,  MW24,  and  SMBKGMW006 


o 


n 

o 


O  Nfr 

3  O 

z  s 
o  in 
v  o 

m  "v. 

Z  _  CM 
CO  O  o 


o 

to 


I  2  5 


Cl  sf 

3  O' 

o  > 

i  O' 

N-  CM 


gr 

O' 


§ 


sO 

OJ 


o  -m  a 

I  O  -M 
CO  <D  tD 
Z  H-  o 
xx 

U  05 

-»  £  — ' 

&  £  & 

<0  45  CO 

C/5  CS  CO 


in  o 
o  in  •  o 

cm  •  in  (M  co 

Os  o 

v  m  v  v  m 


in  o 

o  N  ■  o 

eg  •  in  cm  in 

CO  Os 

V  w-  V  V  «- 


O  Q  O  O  O 

in 

o  >o  •  p 

cm  o  in  cm  N 

«  o 

v  in  v  v  in 


in 

o  «-  ■  o 

cm  in  cm  oo 
•  os 

v  in  v  V  so 


in 

•  o 
in  cm  os 

Kl 

v  v  CM 


o 

4-» 

> 

CO 

c 

< 


“  5 

CD  O 
•M  O 
45 


<u 

e  e  TJ 
45  05  — 

Q.Q.CC 
Q.  Q-  to  O 
O  O  >*  t- 
U  U  U  M 


LL  CO  U_ 


o  o 

in  so  o  o 

>a-  •  (M  in  g 

N-  o  in 

v  «-  v  in  K1 


o  o 

in  in  o  o 

Sf  ■  CM  CO  v- 

o  ro  co 

v  v  m  ro 


O  O  Q  O  O 


oo  o  o 

•  CM  CM  r-  N 

O'  Os 

^  v  v  in  sj 


U_  jQ  U_  LL 


CO 


o  o 
o  o 

O  CM  O  xj- 

00  v*  O 

sj-  cm  v  in  m 


>a-  cm  cm  >o  m 
^  •  in  m 

V  N  V  xfr 


■S 


TJ 

45 


C  TJ 
O  CD 
L-  4) 


Os  m 
«-  M 
Os  CM  V 


CM  CM  Sf 

1^ 


Os  CM 

jn  -  • 

Os  Os 
m  cm  v 


KJ  N* 

so  in 


CM 

<sj-  in  ■ 
Os  Os 

so  in  v 


so  N-  CM 

■  co  * 


*2  r-x 


o 

in  o  o 
o  x* 
cm  g- 

V  S!~  N 


O 

in  o  in 
t-  so  in 
ro 

v  m  v 


in  o 

sr-  CM  O' 
n  o 
V  *—  N- 


V  to  N 


in  o 

*-  in  tn 

v  2  2 


■s 


xx  L 


LL 

LL 

_ _ 

■M 

LL 

xx 

xx 

XX 

U. 

E 

E 

45 

45 

XX 

LL 

E 

3 

3 

CO 

CO 

XX 

3 

3 

4) 

05 

>s 

> 

•r- 

60 

CO 

e 

e 

l_ 

l_ 

co 

CO 

4) 

4) 

CD 

CD 

3 

05 

45 

CO 

CO 

c 

C 

05 

05 

U 

O 

CD 

CD 

05 

05 

c 

e 

c_ 

£_ 

u 

o 

L* 

+-» 

CD 

CO 

CD 

CD 

05 

45 

o 

O 

Z 

z 

Z 

z 

Z 

Z 

SE 

z 

Cl 

Cl 

Note:  Results  are  reported  in  micrograms  per  liter  (ug/l) 
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Table  010:  Summary  of  Analytical  Results  for  Groundwater 
Samples  Collected  from  Monitoring  Wells 
MW16,  MW17,  MW24,  and  SMBKGMWQ06 
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INTRODUCTION 

This  appendix  describes  and  presents  the  results  of  an  evaluation  of  Fort  Benjamin  Harrison  (FBH) 
analytical  data  quality  based  on  data  validation  of  the  analytical  results,  the  U.S.  Army  Environmental 
Center's  (USAEC’s)  review  of  the  control  charts  produced  by  the  analytical  laboratories,  and  a  summary 
of  the  precision,  accuracy,  representativeness,  completeness,  and  comparability  (PARCC)  parameters. 

This  evaluation  was  used  to  assess  whether  the  data  quality  objectives  (DQOs)  established  for  the  FBH 
Resource  Conservation  and  Recovery  Act  Facility  Investigation  and  Environmental  Investigation  (RF1/EI) 
Work  Plan  (HLA,  1993b)  were  satisfied. 

During  the  Phase  I  FBH  field  investigation,  six  sites  were  classified  as  El  Sites  (El  Sites  1  through  6).  All 
remaining  sites  were  investigated  as  RFI  Sites.  For  this  discussion  of  data  validation  and  data  quality, 
the  acronym  El  refers  to  El  Sites  1  through  6.  RFI  refers  to  the  remaining  sites  investigated  during  the 
Phase  I  field  program.  Detailed  data  validation  with  subsequent  qualification  of  analytical  results  was 
performed  on  the  background  and  site  analytical  results  with  the  exception  of  analytical  results  for  El 
Sites  1  through  6.  However,  it  is  assumed  that  the  findings  of  HLAs  detailed  validation  can  be  applied 
in  general  terms  to  the  El  Sites  1  through  6  data  which  represents  only  12.3  percent  of  the  FBH  analytical 
data.  In  addition,  the  USAEC’s  control  chart  review  includes  both  RFI  and  El  data.  Therefore,  the  data 
quality  assessment  discussed  in  this  appendix  relates  to  the  FBH  analytical  data  as  a  whole. 

ANALYTICAL  METHODS 

The  FBH  RFI/EI  investigative  and  background  samples  of  soil,  groundwater,  surface  water,  and  sediment 
were  collected  during  the  period  of  November  1993  to  April  1994.  HLA  submitted  these  samples  for 
analysis  to  Environmental  Science  and  Engineering,  Inc.  (ESE)  of  Gainesville,  Florida.  Dioxin/furan 
samples  were  analyzed  by  Enseco  California  Analytical  Laboratory  (Enseco)  of  West  Sacramento, 
California.  The  samples  were  analyzed  for  volatile  organic  compounds  (VOCs),  semivolatile  organic 
compounds  (SVOCs),  organochlorine  pesticides  (OCPs)  and  polychlorinated  biphenyls  (PCBs),  herbicides, 
landfill  parameters,  total  petroleum  hydrocarbons  (TPH),  polychlorinated  dioxins  and  furans,  metals,  and 
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cyanide  under  the  USAEC  Quality  Assurance  Program  (QAP)  (USAEC,  1993)  protocol.  The  analytical 
methods  are  summarized  in  Table  El  by  medium.  The  analytical  methods  used  were  either  USAEC- 
approved  methods  or  standard  U.S.  Environmental  Protection  Agency  (EPA)  methods. 

DATA  VALIDATION 

HLA  validated  twenty  percent  of  the  El  analytical  results  using  procedures  that  follow  USAEC  Standard 
Operating  Procedure  Chem-012.  (El  samples  are  designated  with  sample  identification  numbers  with  El.) 
Additional  information  regarding  the  data  validation  of  the  El  analytical  results  is  provided  in  the  FBH 
QAPP  (HLA,  1993b).  Data  validation  of  the  El  analytical  results  involved  checking  data  packages  for 
accuracy  and  completeness  and  noting  comments  on  an  El  data  validation  summary  form.  HLA  did  not 
qualify  the  El  analytical  results  to  indicate  possible  problems  but  instead  summarized  El  data  validation 
results  in  summary  reports. 

HLA  validated  one  hundred  percent  of  the  RFI  analytical  results  as  requested  by  the  EPA  Region  V.  (RFI 
samples  are  designated  with  sample  identification  numbers  beginning  with  SM.  Previously  existing 
monitoring  wells  designated  with  sample  identification  numbers  beginning  with  MW  were  also  sampled.) 
As  indicated  in  the  FBH  QAPP,  RFI  organic  analyses  results  were  validated  following  the  general 
approach  presented  in  the  EPA’s  National  Functional  Guidelines  for  Organic  Data  Review  (EPA,  199ld). 
RFI  inorganic  analyses  results  were  validated  following  the  general  approach  presented  in  EPA’s 
Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating  Inorganic  Analyses  (EPA,  1988).  The 
data  validation  approach  presented  in  these  documents  includes  criteria  for  the  review  of  holding  times, 
instrument  performance  checks,  initial  and  continuing  calibrations,  blanks,  laboratory  control  sample 
analyses,  matrix  spikes,  and  overall  assessment  of  the  analytical  results.  Following  these  guidelines,  data 
qualifiers  were  added  to  analytical  results  to  indicate  that  problems  were  noted  during  the  data 
validation. 
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To  maintain  consistency  during  the  RFI  data  validation  effort,  HLA  developed  data  validation  criteria 
outlines  and  data  validation  summary  forms  for  the  respective  analytical  method  Standard  Operating 
Procedures  the  laboratory  followed  for  the  analysis  of  FBH  samples.  HLA  data  validators  used  the 
information  provided  in  the  data  validation  criteria  outlines  to  assess  whether  QC  criteria  were  met  by 
the  laboratory.  Observations  from  the  data  review  were  recorded  on  the  data  validation  summary  forms. 

During  the  RFI  data  validation,  HLA  qualified  analytical  results  using  the  following  flags:  j,  b,  and  rr. 

The  flags  were  used  to  indicate  the  following: 

j  Estimated  value  -  used  when  EPA’s  functional  guidelines  (EPA,  1988;  1991d)  specify  the  value  or 

reporting  limit  is  estimated 

b  Undetected  due  to  blank  contamination  -  used  when  the  sample  result  is  less  than  5  times  (10 
times  for  common  laboratory  contaminants)  the  associated  blank  result  and,  therefore,  is  not 
considered  a  detection. 

rr  Rejected  value  -  used  when  the  EPA’s  functional  guidelines  specify  that  an  analytical  result  is 
unusable. 

A  summary  of  the  FBH  RFI  investigative  analytical  data  qualified  based  on  data  validation  results  is 
presented  in  Table  E2.  The  analytical  group  with  the  highest  percentage  qualified  data  is  the  landfill 
parameter  data  with  14.7  percent  qualified  b,  41.7  percent  qualified  j,  and  7.3  percent  qualified  rr. 
Overall,  0.7  percent  of  the  data  were  qualified  b,  11.9  percent  of  the  data  were  qualified  j,  and 
1.6  percent  of  the  data  were  qualified  rr. 

Control  Chart  Review 

This  section  provides  a  summary  of  the  control  charts  reviewed  for  the  FBH  data.  Control  charts  for 
533  lots  were  submitted  to  USAEC  for  review.  Control  charts  were  not  submitted  for  the  following 
analyses:  total  dissolved  solids,  pH,  biological  oxygen  demand,  alkalinity,  hardness,  chemical  oxygen 
demand,  total  organic  carbon,  and  dioxins/furans.  Replicate  laboratory  control  samples  and  surrogate 
compound  recoveries  are  compiled  on  the  control  charts.  Under  Version  5.0  of  the  Installation 
Restoration  Data  Management  Information  System  (IRDMIS)  validation  system,  USAEC  has  reviewed  and 
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approved  the  replicate  laboratory  control  samples  and  surrogate  compound  data  for  FBH  analytical  data. 
A  summary  of  the  control  chart  review  process  is  included  in  the  USAEC  QAP  (USAEC,  1993). 

The  USAEC-suggested  data  qualifiers  are  summarized  in  Table  E3.  The  USAEC  assigned  qualifiers  to 
2.2  percent  of  the  total  investigative  sample  results.  The  results  of  USAEC’s  control  chart  review  indicate 
that  control  analytes  used  to  track  and  evaluate  the  precision  and  accuracy  of  the  analytical  methods 
were  within  acceptable  limits. 

DATA  QUALITY 

HLA  reviewed  the  FBH  RFI/EI  analytical  data  to  assess  the  quality  of  the  data  with  respect  to  PARCC 
parameters  (EPA,  1987).  The  results  of  these  assessments  for  each  review  parameter  are  presented  in  the 
following  subsections. 

Precision  Evaluation 

Precision  is  a  measure  of  the  reproducibility  of  a  set  of  analytical  results.  The  precision  of  environ¬ 
mental  analytical  results  is  influenced  by  sample  matrix  heterogeneity,  sampling  procedures,  and 
laboratory  analysis.  The  precision  of  the  FBH  RFI/EI  analytical  results  was  evaluated  by  comparing  the 
relative  percent  differences  (RPDs)  between  detected  target  analytes  in  field  duplicates,  replicate 
laboratory  control  samples,  and  matrix  spike/matrix  spike  duplicates  (MS/MSDs). 

The  RPD  was  calculated  for  detected  analytes  using  the  following  equation: 

RPD  =  I  x'y  I  *  100 

l(x+y)/2] 

where: 

x  =  original  sample  datum 

y  =  duplicate  sample  datum 

The  procedure  used  for  evaluating  the  precision  of  the  FBH  RFI/EI  duplicate  analytical  results  follows. 
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1.  Identify  the  duplicate  samples. 

2.  Calculate  the  RPD  values  for  analytes  detected  in  both  analyses  of  the  duplicate  sample  pair. 

3.  Compare  the  average  group  RPD  to  the  DQO  goal  for  precision. 

The  magnitude  of  the  RPD  value  provides  a  relative  measure  of  precision,  i.e.,  a  value  near  zero  indicates 
a  precise  analytical  method  and/or  sampling  technique  and  a  more  homogeneous  sample  matrix.  The 
historical  precision  results  for  ESE’s  performance  evaluation  samples  were  used  to  establish  the  precision 
DQO  for  the  FBH  RFI/EI  analytical  results.  A  summary  of  the  average  RPD  goals  for  analyses  performed 
at  ESE  are  presented  in  Appendix  G  of  the  QAPP  (HLA,  1993b)  and  in  Tables  E4  and  E5. 

Field  Duplicate  Samples 

Field  duplicate  samples  are  replicate  samples  collected  in  the  field  and  analyzed  to  provide  a  measure  of 
the  total  variability  introduced  by  sample  matrix  heterogeneity,  field  sampling  techniques,  and  laboratory 
analytical  methods.  Field  duplicate  precision  was  evaluated  by  calculating  the  RPD  only  for  target 
analytes  detected  in  both  field  duplicate  samples. 

Laboratory  Control  Samples 

The  analysis  of  replicate  laboratory  control  samples  is  required  by  the  USAEC  quality  assurance/quality 
control  (QA/QC)  program  to  monitor  the  precision  of  analytical  methods  (USAEC,  1993).  Laboratory 
control  samples  are  prepared  by  adding  project-  and  method-specific  target  analytes  (called  control 
analytes)  to  two  or  more  aliquots  of  a  Rocky  Mountain  Arsenal  standard  soil  or  American  Society  for 
Testing  and  Materials  Type  I  or  Type  II  water,  depending  upon  the  specific  analysis  being  performed. 
Laboratory  control  samples  are  analyzed  with  each  sample  lot  to  monitor  laboratory  precision.  The  RPD 
is  calculated  for  each  target  analyte  added  to  the  standard  matrix.  Laboratory  control  samples  are 
prepared  from  a  standard  matrix  to  provide  a  reproducible  yet  realistic  matrix  effect  for  monitoring  the 
ability  of  the  laboratories  to  generate  reproducible  analytical  results. 
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The  control  samples  are  analyzed  with  each  lot  of  investigative  samples,  and  the  recoveries  of  the  control 
analytes  are  measured.  These  replicate  standard  matrix  spikes  were  included  as  QC  samples  for  the 
metals,  cyanide,  TPH,  OCPs/PCBs,  herbicides,  and  landfill  parameters.  Analyses  for  VOCs,  SVOCs,  and 
dioxins/furans  use  method-specific  surrogate  compounds  added  to  each  replicate  sample  rather  than 
replicate  laboratory  control  samples  to  monitor  method  performance. 

Results  of  Field  and  Laboratory  Duplicate  Samples 

The  average  group  RPD  values  calculated  for  field  and  laboratory  duplicate  samples  for  soil  and  water 
samples  are  summarized  in  Table  E4.  The  RPD  goals  are  also  shown  in  Table  E4.  The  RPD  goals 
represent  ESE's  historical  precision  for  performance  evaluation  samples.  The  two  values  listed  for  RPD 
goals  in  Tables  E4  and  E5  represent  the  range  of  RPD  values  for  the  different  target  analytes  for  a 
particular  method.  An  RPD  goal  was  not  available  for  dioxins.  Group  RPDs  for  field  duplicate  samples 
were  not  calculated  for  herbicides  and  OCPs/PCBs  (water)  because  target  analytes  from  these  groups  and 
matrices  were  not  detected  in  field  duplicate  samples.  In  addition,  water  field  duplicate  samples  and 
laboratory  duplicate  samples  were  not  analyzed  for  dioxin/furans. 

Table  E4  also  presents  the  average  sample  RPD  by  group.  This  number  is  calculated  by  subtracting  the 
laboratory  control  RPD  from  the  field  duplicate  RPD.  Because  the  laboratory  control  sample  RPD 
represents  the  precision  of  the  analytical  method,  subtracting  it  from  the  field  duplicate  RPD  (which 
represents  both  sample  and  analytical  precision)  provides  a  measure  of  the  sample  precision.  Sample 
precision  represents  matrix  heterogeneity  and  field  sampling  precision  independent  of  laboratory  and 
method  precision. 

For  soil  field  duplicate  samples,  the  average  group  RPD  met  the  RPD  goal  for  all  groups  except 
OCPs/PCBs.  Because  the  average  sample  RPD  for  OCPs/PCBs  is  also  above  the  RPD  goals,  it  appears  that 
the  sample  matrix  heterogeneity  contributed  to  imprecision  within  the  FBH  OCP/PCB  field  duplicate 
data.  Average  group  RPDs  for  water  field  duplicate  samples  met  the  RPD  goals  for  all  groups  except 
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VOCs;  however,  the  average  group  RPD  for  VOCs  (14.3  percent)  was  only  slightly  above  the  RPD  goal  of 
14  percent.  Average  group  RPDs  for  soil  and  water  laboratory  control  samples  met  the  RPD  goals  for  all 
groups. 

The  RPDs  for  the  field  duplicate  samples  were  elevated  with  respect  to  the  laboratory  control  sample 
RPDs.  Typically,  sample  matrix  heterogeneity  and  sampling  variability  are  greater  than  analytical 
variability,  as  supported  by  the  average  sample  RPD  data  presented  in  Table  E4.  Average  sample  RPD 
values,  with  the  exception  of  VOCs  in  soil,  were  approximately  2  to  11  times  higher  than  corresponding 
laboratory  control  sample  RPD  values. 

Matrix  Spike/Matrix  Spike  Duplicates 

MS/MSDs  are  laboratory  replicates  of  investigative  samples  that  have  been  spiked  with  control  analytes. 
These  samples  were  analyzed  at  a  frequency  of  1  per  20  investigative  samples  to  provide  a  measure  of 
the  total  variability  introduced  by  sample  matrix  heterogeneity  and  laboratory  analytical  methods. 
MS/MSD  precision  was  evaluated  by  calculating  the  RPD  for  target  analytes  and  surrogate  spike 
compounds  detected  in  both  samples. 

MS/MSD  RPDs  are  summarized  in  Table  E5.  The  average  group  RPD  for  the  analyte  groups  for  both  soil 
and  water  were  below  the  RPD  goals.  Therefore,  the  precision  DQO  for  MS/MSDs  was  met. 

Accuracy  Evaluation 

Accuracy  represents  a  measure  of  the  nearness  of  an  analytical  result  to  its  actual  concentration.  Factors 
that  affect  the  accuracy  of  analytical  data  include  the  introduction  of  contaminants  into  the  sample 
matrix  in  the  field  or  laboratory,  analytical  interferences  caused  by  the  matrix  sampled,  and  problems 
with  the  analytical  method.  Accuracy  of  the  FBH  RFI/EI  analytical  results  was  evaluated  by  reviewing 
QC  blanks  for  contamination,  target  analyte  recoveries  from  MS/MSD  samples,  and  surrogate  recoveries 
for  investigative  samples. 
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Review  of  QC  Blanks 

Analytical  data  from  the  analysis  of  QC  blanks  were  reviewed  to  evaluate  the  accuracy  of  the  investiga¬ 
tive  analytical  data.  QC  blanks  included  trip  blanks,  rinse  blanks,  and  method  blanks  as  follows: 


Trip  blanks  are  laboratory  samples  of  analyte-free  water  included  in  the  transport  container  used 
to  ship  water  samples  requiring  VOC  analysis.  Trip  blanks  are  shipped  to  the  field,  packaged 
with  the  investigative  samples,  and  shipped  unopened  to  the  laboratory.  Trip  blanks  are 
analyzed  for  VOCs  only  and  indicate  the  type  and  level  of  VOC  contamination,  if  any,  introduced 
by  the  sample  bottles  and  during  sample  shipment  from  the  field  and  storage  at  the  laboratory. 

Rinse  blanks  are  samples  prepared  in  the  field  by  pouring  distilled  water  into  or  over  the 
appropriate  sample  collection  device  following  decontamination,  collecting  the  rinsate,  and 
analyzing  it  for  the  same  parameters  for  which  the  original  investigative  sample  was  analyzed. 
Rinse  blank  data  may  be  used  to  identify  contaminants  present  due  to  insufficient  decontamina¬ 
tion  of  sampling  equipment. 

Method  blanks  are  samples  prepared  in  the  laboratory  using  analyte-freewater  and  are  included 
in  the  entire  analytical  procedure  to  assess  possible  contamination  during  sample  preparation  and 
analysis.  Method  blanks  contain  all  of  the  method-required  control  analytes  as  specified  by 
USAEC  and  are  analyzed  with  each  lot  of  samples. 


The  QC  blank  data  were  evaluated  to  assess  the  accuracy  of  the  analytical  data  using  the  following 
procedure: 

1.  Separate  the  QC  blank  analytical  data  into  groups  by  blank  type. 

2.  Tabulate  the  detections  of  target  analytes  in  QC  blanks. 

3.  Compare  the  QC  blank  data  with  the  corresponding  investigative  sample  results. 

Acetone  at  a  concentration  of  13  micrograms  per  liter  (//g/1)  was  detected  in  1  of  the  56  FBH  RFI/EI  trip 
blanks.  However,  because  acetone  was  not  detected  in  the  associated  investigative  samples,  no  impact 
on  sample  results  is  anticipated.  No  other  target  analytes  were  detected  in  FBH  RFI/EI  trip  blanks. 


Target  analytes  were  detected  in  39  of  the  62  FBH  RFI/EI  rinse  blanks.  A  summary  of  the  23  target 
analytes  detected  and  their  ranges  of  concentrations  are  presented  in  Table  E6.  Samples  of  the  source 
water  that  was  used  for  rinse  blanks  were  also  analyzed,  and  a  summary  of  the  source  water  sample 
concentrations  for  compounds  that  were  detected  in  rinse  blanks  is  also  presented  in  Table  E6. 
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Seven  organic  target  analytes  were  detected  in  rinse  blanks.  Three  of  these  analytes  (acetone, 
bis(2ethylhexyl)phthalate,  and  di-N-octyl-phthalate)  are  common  laboratory  contaminants  and  were 
detected  at  relatively  low  concentrations.  Two  of  the  analytes  (2-cyclohexen-l-oneand  diacetone 
alcohol)  are  tentatively  identified  compounds  (TICs)  that  were  also  detected  at  relatively  low  concentra¬ 
tions  (5  and  6  fjg/l,  respectively).  These  TICs  were  not  detected  in  associated  investigative  samples.  The 
remaining  two  organic  target  analytes  (bromodichloromethaneand  chloroform)  were  detected  in  the  rinse 
blanks  at  concentrations  below  or  approximately  equal  to  the  highest  concentration  detected  in  the 
source  water  samples. 

The  remaining  16  target  analytes  or  parameters  detected  in  rinse  blank  samples  were  metals  or  inorganic 
parameters  including  alkalinity,  aluminum,  ammonia,  antimony,  boron,  calcium,  copper,  iron,  lead, 
magnesium,  manganese,  nitrite-nitrate  (nonspecific),  sodium,  total  organic  carbon,  total  hardness,  and 
zinc.  A  comparison  of  the  rinse  blank  concentrations  to  concentrations  detected  in  the  source  water 
indicates  that  the  primary  source  of  these  analytes  appears  to  have  been  the  source  water  used  for  rinsing 
and  not  the  rinsed  sampling  equipment.  The  rinse  water  used  was  deionized  water  from  a  local 
commercial  supplier.  Water  of  this  type  often  contains  residual  low  level  concentrations  of  naturally 
occurring  analytes,  such  as  the  detected  metals  and  inorganic  parameters.  For  these  reasons,  rinse  blank 
results  were  assessed  to  have  minimal  impact  on  investigative  sample  results. 

Method  blanks  were  analyzed  with  each  of  the  sample  lots  associated  with  the  FBH  RFI/EI.  Target 
analytes  were  detected  in  124  of  the  692  method  blanks  that  were  analyzed.  A  summary  of  the  51  of 
target  analytes  detected  is  presented  in  Table  E 7.  As  discussed  in  the  Data  Validation  section  of  this 
appendix,  method  blank  results  were  reviewed  with  associated  investigative  sample  results.  Investigative 
sample  results  that  were  considered  to  be  due  to  method  blank  contamination  were  qualified  as 
"undetected  due  to  blank  contamination"  and  represent  approximately  0.7  percent  of  the  RFI  analytical 
data.  A  more  complete  description  of  the  method  blank  evaluation  and  the  percent  of  data  that  was 
affected  is  presented  above  in  the  Data  Validation  section  of  this  appendix. 
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Review  of  Matrix  Spike  Samples 

For  the  MS/MSD  samples,  target  analytes  were  spiked  into  the  natural  sample  matrices,  and  the  percent 
recovery  of  the  spike  quantity  was  evaluated.  MS/MSD  samples  were  collected  to  evaluate  accuracy. 

The  percent  recovery  range  goals  and  the  calculated  percent  recoveries  for  the  MS/MSD  samples  are 
summarized  by  analytical  method  in  Tables  E8  through  El 4.  The  percent  recovery  goals  were  derived 
from  ESE's  historical  results  for  standard  matrix  samples.  Therefore,  these  recovery  goals  do  not 
represent  the  actual  matrices  encountered  at  FBH. 

For  the  VOCs,  SVOCs,  OCPs/PCBs,  dioxins  and  furans  and  the  landfill  parameters  (see  Tables  E8,  E9, 
E10,  E12,  and  E14,  respectively),  the  mean  percent  recoveries  for  MS/MSD  spiked  compounds  are  within 
the  percent  recovery  goals.  For  some  spiked  compounds  the  minimum  and  maximum  percent  recoveries 
are  outside  of  the  goals.  In  general,  percent  recoveries  were  outside  of  the  goals  for  soil  samples  more 
often  than  for  water  samples.  This  was  expected  because  soil  samples  typically  have  stronger  matrix 
affects  than  water  samples. 

The  mean  percent  recoveries  for  MS/MSD  spiked  metals  (Table  E13)  are  within  the  recovery  range  goals 
except  for  calcium,  copper,  and  selenium  in  soil  MS/MSDs.  The  average  percent  recoveries  for  calcium 
and  copper  are  above  the  recovery  goals,  and  the  average  percent  recovery  for  selenium  is  below  the 
percent  recovery  goals.  Both  calcium  and  copper  have  some  anomalously  high  percent  recoveries  in 
some  samples,  which  have  probably  skewed  the  average  percent  recoveries  for  these  metals.  The  low 
average  percent  recovery  for  selenium  appears  to  be  due  to  a  matrix  effect  because  the  average  laboratory 
control  sample  (daily  high  spike)  recovery  is  within  control  limits. 

The  mean  percent  recoveries  for  herbicides  (Table  Ell)  are  below  the  percent  recovery  range  goals  for 
four  target  analytes  in  soil  MS/MSDs  (2,4-DB;  dichloroprop;  2,4,5-T;  2,4,5-TP)  and  two  target  analytes  in 
water  MS/MSDs  (2,4-DB  and  dichloroprop).  The  recoveries  of  2,4,5-T  and  2,4,5-TP  in  soil  MS/MSDs  are 
only  slightly  below  the  percent  recovery  range  goals.  Average  laboratory  control  sample  recovery  data  for 
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these  compounds  are  within  percent  recovery  range  goals.  This  may  indicated  that  a  soil  matrix  effect  is 
causing  low  recovery  of  2,4,5-T  and  2,4,5-TP;  however,  the  impact  of  this  matrix  effect  appears  to  be 
minimal,  and  the  data  for  2,4,5-T  and  2,4,5-TP  are  considered  acceptable. 

Average  percent  recoveries  for  2,4-DB  and  dichloroprop  in  soil  and  water  MS/MSDs  are  well  below  the 
percent  recovery  range  goals  84  to  102  and  91  to  103,  respectively.  The  average  laboratory  control 
sample  recoveries  of  these  compounds  are  also  well  below  the  percent  recovery  range  goals.  However, 
the  MS/MSD  and  laboratory  control  sample  average  recoveries  are  comparable  to  average  percent 
recoveries  observed  for  other  herbicide  spike  compounds  (60  to  80  percent). 

The  laboratory  percent  recovery  range  goals  are  derived  from  the  daily  high  spike  recoveries.  These  goals 
are  updated  periodically  by  the  laboratory.  The  laboratory  was  consulted  for  more  current  percent 
recovery  goals  to  assess  if  the  ranges  given  at  the  beginning  of  the  project  for  2,4-DB  and  dichloroprop 
are  representative  of  the  ranges  observed  during  analysis  of  the  project  samples.  The  average  MS/MSD 
and  laboratory  control  sample  percent  recoveries  are  within  the  ranges  supplied  by  the  laboratory  dated 
March  24,  1994  (2,4-DB  ranges  are  56.6  to  84.0  percent  for  soil  and  69.8  to  93.4  percent  for  water; 
dichloroprop  ranges  are  50.1  to  82.1  percent  for  soil  and  59.2  to  85.2  percent  for  water).  These  updated 
and  more  current  percent  recovery  ranges  are  considered  to  be  more  appropriate  for  evaluating  the 
MS/MSD  results  for  2,4-DB  and  dichloroprop  than  the  ranges  for  2,4-DB  and  dichoroprop  found  in  the 
QAPP  (HLA,  1993b).  Therefore,  although  the  MS/MSD  and  laboratory  control  sample  average  percent 
recoveries  did  not  meet  the  percent  recovery  goals  listed  in  Table  Ell,  they  are  considered  acceptable 
because  they  are  comparable  to  other  herbicide  spike  recoveries  and  they  are  within  the  March  24,  1994, 
laboratory  percent  recovery  ranges. 

Review  of  Surrogate  Recoveries 

Surrogate  spike  recoveries  and  recovery  goals  are  also  summarized  in  Tables  E8  through  Ell.  Surrogate 
compounds  are  compounds  that  are  similar  to  target  analytes  in  chemical  composition  and  behavior  but 
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which  are  not  normally  found  in  environmental  samples.  The  accuracy  of  an  analytical  data  set  is 
assessed  by  calculating  the  percent  recovery  of  the  spiked  surrogate  compound  in  investigative  samples 
and  comparing  the  calculated  percent  recovery  to  the  percent  recovery  goals. 

The  mean  surrogate  percent  recoveries  were  within  the  percent  recovery  goals  for  VOCs,  SVOCs,  and 
herbicides.  The  mean  percent  recovery  for  one  of  the  two  OCP/PCB  surrogates  in  the  water  samples  was 
slightly  outside  of  the  recovery  goals.  The  minimum  and  maximum  percent  recoveries  were  outside  of 
the  goals  for  five  surrogate  compounds  (3  for  OCP/PCB,  1  for  VOCs,  and  1  for  SVOCs).  As  discussed  in 
HLA’s  letter  to  USAEC  on  February  1,  1994,  entitled  "Data  Validation  Results,"  investigative  sample 
results  that  had  surrogate  recoveries  outside  of  the  percent  recovery  goals  were  qualified  as  estimated. 
Data  qualified  as  estimated  is  discussed  in  the  Data  Validation  section  of  this  appendix. 

Representativeness  Evaluation 

Representativeness  refers  to  how  well  sample  data  accurately  and  precisely  represent  environmental 
conditions  at  the  site.  Factors  that  may  affect  representativeness  include  the  location  of  sampling  sites 
and  the  procedures  used  to  collect  samples.  It  is  important  to  select  representative  sampling  sites  to 
ensure  that  the  medium  sampled  is  typical  of  site  conditions.  Correct  sample  collection  procedures  are 
important  to  ensure  that  the  introduction  of  contaminants  into  the  sample  is  minimized. 

Sampling  She  Location 

The  FBH  RFI/EI  sampling  sites  were  specified  in  the  USAEC  Task  Order  issued  to  HLA  to  perform  the 
FBH  RFI/EI.  Representative  sample  locations  within  the  specified  sites  were  selected  partially  on  the 
basis  of  historical  information  (HLA,  1993b).  The  sites  were  examined  during  site  visits,  and  areas 
potentially  contaminated  based  on  soil  discoloration,  site  activity,  or  receptors  near  discharge  points  were 
also  identified  for  sample  collection.  Soil-gas  screening  was  also  used  in  areas  of  suspected  subsurface 
soil  VOC  contamination  to  assist  in  selection  of  sampling  locations.  The  data  gathered  from  the  historical 
information  review,  site  visits,  and  screening  procedures  provided  sufficient  information  for  the  selection 
of  representative  sample  collection  sites  (HLA,  1993b). 
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Samp/e  Collection 

The  representativeness  evaluation  included  a  review  of  the  sample  collection  procedures  used  during  the 
FBH  sampling  events.  Surface  soil,  subsurface  soil,  sediment,  surface  water,  and  groundwater  samples 
were  collected  using  techniques  reviewed  and  approved  by  USAEC  and  EPA  (HLA,  1993b).  QC  proce¬ 
dures  implemented  during  sample  collection  included  collecting  trip  and  rinse  blanks  and  using  proper 
sample  containers  and  sample  preservation  techniques.  The  sample  collection  procedures  used  ensured 
the  collection  of  representative  samples  and  therefore  the  representativeness  DQO  was  met. 

Completeness  Evaluation 

Analytical  completeness  is  defined  as  the  percentage  of  analytical  results  considered  to  be  valid 
compared  to  the  total  number  of  analytical  results.  Valid  chemical  data  are  values  that  have  been 
identified  as  acceptable  or  acceptable  as  qualified.  Percent  completeness  for  the  FBH  analytical  data  was 
calculated  using  the  following  equation: 

Analytical  _  number  of  valid  results  for  each  parameter  analyzed 

Completeness  (%)  ”  total  number  of  samples  collected  for  each  parameter  analyzed  x 

To  assess  analytical  completeness,  the  FBH  analytical  data  were  reviewed  for  values  qualified  unusable 
on  the  basis  of  the  data  validation.  Of  the  64,881  separate  analytical  results,  948  or  1.6  percent  were 
evaluated  as  unusable  and  were  qualified  with  "it"  through  the  data  validation  process  (Table  E2). 
Therefore,  completeness  for  the  FBH  analytical  data  was  greater  that  98.4  percent  which  exceeds  the  FBH 
DQO  goal  for  completeness  (HLA,  1993b)  of  80  percent.  Analytical  completeness  for  the  different 
analytical  groups  ranged  from  92.7  percent  for  landfill  parameters  to  100  percent  for  SVOCs  and 
dioxin/furans. 

Field  completeness  is  a  measure  of  the  actual  number  of  samples  collected  for  laboratory  analysis  versus 
the  number  that  was  proposed.  To  assess  field  completeness  the  following  calculation  was  used: 

Field  _  the  actual  number  of  samples  collected  for  laboratory  analysis 

Completeness  (%)  ~  the  number  of  samples  proposed  to  be  collected  for  laboratory  analysis  x 
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A  summary  of  field  completeness  by  sample  type  and  location  is  presented  in  Table  E15.  The  overall 
field  completeness  was  104  percent  which  exceeds  the  FBH  DQO  goal  of  80  percent.  The  field 
completeness  by  sample  type  ranges  from  100  to  107  percent  and  by  sample  location  ranges  from  94  to 
140  percent. 

Comparability  Evaluation 

Comparability  is  a  qualitative  assessment  of  how  well  one  data  set  compares  to  another.  Factors  that 
may  affect  the  comparability  of  data  include  uniformity  of  sampling  activities,  analytical  procedures,  and 
methods  of  reporting  analytical  results.  For  this  review,  comparability  of  the  data  was  assessed  by 
reviewing  the  FBH  methods  of  sample  collection  and  analysis,  and  reporting  of  analytical  data 
(HLA,  1993b). 


Sample  collection  activities  conducted  at  FBH  were  in  compliance  with  USAEC  and  EPA  guidelines  and 
methods  for  field  operations.  Sample  analyses  were  conducted  using  USAEC-approved  laboratories.  A 
single  laboratory,  ESE,  performed  all  sample  analyses  except  for  dioxin  analyses  which  were  performed 
by  Enseco.  Therefore,  the  comparability  DQO  was  met. 


SUMMARY 

The  FBH  analytical  chemistry  data  quality  assessment  consisted  of  evaluating  the  data  with  respect  to 
HLA’s  data  validation,  USAEC’s  control  chart  review,  and  the  PARCC  parameters.  Results  of  these 
evaluations  indicate  that  the  FBH  analytical  data  are  of  known  and  acceptable  quality  and  meet  the 
DQOs  for  the  project  with  the  exceptions  noted  below. 


The  precision  of  the  analytical  data  was  acceptable  based  on  the  RPD  values  from  duplicate 
samples  with  the  exception  of  OCPs/PCBs  in  soil  field  duplicates.  Problems  with  OCP/PCB  RPD 
values  appeared  to  be  due  to  matrix  heterogeneity.  Overall,  the  precision  of  the  data  was 
acceptable. 

The  accuracy  of  the  analytical  data  was  acceptable  based  on  the  blank  sample  results,  the  MS 
percent  recovery  results,  and  the  surrogate  percent  recovery  results.  Some  target  analytes  were 
detected  in  rinse  blank  samples;  however,  the  primary  source  of  these  analytes  appears  to  be  the 
source  water  used  for  rinsing  and  not  the  rinsed  sampling  equipment.  Target  analytes  were  also 
detected  in  method  blank  samples.  As  per  the  data  validation  protocol,  detections  that  are 
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considered  to  be  due  to  method  blank  contamination  were  qualified  b  and  represent  0.7  percent 
of  the  RFI  analytical  data.  A  review  of  the  MS/MSD  recoveries  indicates  that  some  of  the 
quantitative  results  for  selenium,  calcium,  and  copper  have  been  influenced  by  matrix  effects. 
Average  surrogate  recoveries  for  OCP/PCBs  were  below  QC  limits  for  one  of  two  OCP/PCB 
surrogate  compounds  in  the  water  samples.  This  indicates  that  the  OCP/PCB  water  data  are  less 
reliable  quantitatively  than  the  soil  data.  Overall,  however,  the  accuracy  of  the  data  was 
acceptable. 
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Table  El :  Fort  Benjamin  Harrison  RCRA  Facility  Investigation  and  Environmental  Investigation 

Laboratory  Analytical  Methods 
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Table  E2:  Summary  of  Qualified  Investigative  Analytical  Data 


Type  of  Percent  Qualified  Percent  Percent 

Analysis  b  j  rr  Unqualified  Complete 


Volatile  Organic  Compounds 

0.3 

5.4 

2.4 

91.9 

97.6 

Semivolatile  Organic  Compounds 

0.5 

6.9 

0.005 

92.6 

100.0 

OCPs/PCBs 

0.03 

19.1 

2.5 

78.3 

97.5 

Herbicides 

0.3 

5.2 

3.1 

91.3 

96.9 

Dioxins/fur  ans 

0.0 

10.4 

0.0 

94.0 

100.0 

Metals 

0.4 

18.3 

2.6 

78.9 

97.4 

Landfill  Parameters 

14.7 

41.7 

7.3 

42.5 

92.7 

Overall 

0.7 

11.9 

1.6 

86.0 

98.4 

'b  Undetected  due  to  blank  contamination 

j  Estimated  value 

OCPs/PCBs  Organo  chlorine  pesticides/polychlorinatedbiphenyls 
rr  Rejected  value;  data  are  unusable 

Some  data  are  qualified  with  nb"  and  "j".  Therefore,  the  sum  of  the  percent  qualified  and  the  percent 
unqualified  does  not  always  equal  100  percent. 
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Table  E3:  Summary  of  USAEC  Qualified  Investigative  Results 


USAEC 

Qualifier 

Total  number  of 
Investigative  Results 
Per  Qualifier 

Percent  of  Total  of 
Investigative  Results 
per  Qualifier 

I 

333 

0.51 

IM 

2 

0.003 

IR 

30 

0.05 

J 

224 

0.35 

JN 

167 

0.26 

JR 

50 

0.08 

M 

476 

0.73 

N 

125 

0.19 

NJ 

20 

0.03 

Total 

1427 

2.20 

I  The  low-spike  recovery  is  high. 

J  The  low-spike  recovery  is  low. 

M  The  high-spike  recovery  is  high. 

N  The  high-spike  recovery  is  low. 

R  Data  is  rejected  and  is  not  usable. 

USAEC  U.S.  Army  Environmental  Center 
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Table  E5:  Relative  Percent  Difference  Summary 
for  Matrix  Spike/Matrix  Spike  Duplicate  Samples 


Field  Samples 


Matrix  Analyte 
Group 

No.  of 

Sample  Pairs 

No.  of  Pairs  of 
Analyte  Detections 

Maximum  RPD 

Average 
Group  RPD 

RPD  Goals 

Soil 

VOCs 

26 

308 

24.0 

4.5 

21  to  24 

SVOCs 

26 

564 

113.9 

16.9 

19  to  50 

OCPs/PCBs 

27 

312 

190.0 

12.9 

3.7  to  59 

Herbicides 

20 

112 

99.1 

20.6 

30  to  55 

Dioxins 

2 

2 

0 

0 

NA 

Metals 

61 

453 

174.4 

8.2 

9  to  53 

Landfill  parameters 

33 

104 

139.9 

10.6 

8  to  25 

Water 

VOCs 

17 

230 

17.5 

2.3 

11  to  14 

SVOCs 

7 

156 

100.0 

19.0 

28  to  50 

OCPs/PCBs 

5 

85 

78.1 

13.6 

38  to  60 

Herbicides 

4 

35 

78.4 

13.2 

32  to  50 

Metals 

30 

370 

59.8 

3.7 

9  to  29 

Landfill  parameters 

28 

80 

127.8 

7.2 

4  to  38 

NA  Not  applicable 

OCP/PCB  Organochlorine  pesticides/polychlorinatedbiphenyl 
RPD  Relative  percent  difference 

SVOC  Semivolatile  organic  compounds 
VOC  Volatile  organic  compounds 
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Table  E7:  Summary  of  Method  Blank  Detections 


Analyte 

Soil  Range  of 
Concentrations* 

No.  of 
Detections 

Water  Range  of 
Concentrations* 

No.  of 
Detections 

1 ,1,2-Trichlor- 1 ,2 ,2-trifluoroethane 

0.007  to  0.009 

6 

— 

... 

1 ,2-Epoxycyclohexene 

— 

— 

4  to  30 

9 

2 ,6-Dinitrotolue  ne 

1.2 

1 

— 

— 

2-Cyclohexen-  l-ol 

0.3 

1 

6  to  8 

2 

2-Cyclohexen-l-one 

0.3 

2 

7 

1 

2-Ethyl-l-hexanol 

3 

2 

— 

— 

2-Ethylhexanoic  acid 

2  to  3 

2 

— 

... 

Acetone 

0.01  to  0.048 

14 

14 

1 

Aldrin 

0.0039  to  0.0085 

3 

... 

— 

Alkalinity 

... 

... 

5000 

3 

alpha-Chlordane 

0.0033 

1 

— 

Aluminum 

320  to  14000 

19 

51.1 

1 

Arsenic 

0.27  to  0.36 

2 

... 

— 

Benzoic  acid 

0.18  to  0.40 

2 

— 

— 

Benzyl  alcohol 

0.53  to  0.74 

2 

— 

— 

bis  (2-Ethylhexyl)  phthalate 

0.18  to  200 

14 

2.0  to  39 

17 

Boron 

5.3  to  470 

3 

50.5 

1 

But  ylbenzyl  phthalate 

0.3  to  0.39 

2 

— 

— 

Calcium 

240  to  18000 

19 

124 

1 

Carbazole 

0.43 

1 

— 

... 

Chloroform 

... 

... 

2.3 

1 

Chromium 

1.1  to  93 

5 

— 

... 

Copper 

0.61  to  47 

17 

— 

— 

Cyclohexanol 

— 

— 

10 

1 

Di-N-butyl  phthalate 

0.24  to  200 

7 

10 

1 

Di-N-octyl  phthalate 

0.32 

1 

— 

... 

Diacetone  alcohol 

3 

2 

... 

Dicamba 

0.21 

1 

— 

— 

Dichloroprop 

0.011 

1 

— 

— 

Diethylphthalate 

0.36 

1 

— 

... 

Dioctyl  adipate/Hexanedioic  acid  dioctyl  ester 

0.5  to  1.0 

2 

— 

Fluoride 

2.64  to  3.83 

7 

— 

— 

gamma-Chlordane 

0.0032  to  0.0043 

4 

... 

— 

Heptanoic  acid 

0.4 

1 

— 

— 

Iron 

600  to  18000 

19 

— 

— 

Laurie  acid 

0.4 

1 

— 

— 

Lead 

... 

... 

2.4  to  2.9 

2 

Magnesium 

110  to  3500 

19 

... 

— 

Manganese 

10  to  350 

19 

11.6 

1 

Myristic  acid/Tetradecanoic  acid 

0.3 

1 

— 

— 

Nickel 

2.5 

1 

— 

— 

Nitrite,  Nitrate  --  Non-Specific 

0.206  to  0.24 

5 

— 

— 

Nonacosane 

0.3  to  0.4 

2 

— 

— 

Palmitic  acid/Hexadecanoic  acid 

1 

2 

— 

— 

Pentadecanoic  acid 

0.6 

1 

— 

— 

Potassium 

100  to  5600 

19 

— 

— 

Sodium 

39  to  3200 

19 

— 

— 

Total  dissolved  solids 

... 

... 

121 

1 

Trichlorofluoromethane 

0.006  to  0.009 

4 

2000 

1 

Vanadium 

1.0  to  93 

19 

— 

— 

Zinc 

470 

1 

— 

... 

—  Analyte  not  detected 

*  Units  are  in  micrograms  per  gram 

#  Units  a  re  in  micrograms  per  liter 
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Table  E8:  Quality  Control  Performance  Goals  and  Results 
for  Matrix  Spike/Matrix  Spike  Duplicates  and  Surrogates 
Volatile  Organic  Compounds 


Percent  Recovery 

Actual  Percent  Recoveries 

Volatile  Organic  Compounds 

Range  Goals* 

Minimum  Maximum  Mean 

Soil 

MS/MSD 


1,1‘Dichloroethene 

59  to  172 

66.7 

144.1 

107.0 

Toluene 

59  to  139 

88.4 

118.5 

103.1 

Trichloroethene 

62  to  137 

84.7 

180.7 

105.0 

Benzene 

66  to  142 

89.1 

118^3 

104.0 

Chlorobenzene 

60  to  133 

94.3 

119.2 

106.2 

Surrogate  Compounds 

4-Bromofluorobenzene 

74  to  121 

81.1 

106.2 

95.3 

1 ,  2-Dichloroethane-d4 

70  to  121 

88.4 

115.9 

101.6 

Toluene-de 

81  to  117 

95.5 

118.2 

105.1 

Water 

MS/MSD 

1 , 1  -Dichloroethene 

61  to  146 

70.3 

125.4 

101.3 

Toluene 

76  to  125 

79.2 

112.3 

95.5 

Trichloroethene 

71  to  120 

0.0 

116.3 

95.2 

Benzene 

76  to  127 

88.2 

115.5 

100.2 

Chlor  ob  enzene 

75  to  130 

92.9 

118.7 

104.0 

Surrogate  Compounds 

4-Bromofluorobenzene 

86  to  115 

93.6 

104.0 

99.0 

l,2-Dichloroethane-d4 

76  to  114 

95.5 

112.2 

100.8 

Toluene-d8 

88  to  110 

96.6 

103.3 

100.1 

MS/MSD  Matrix  spike/matrix  spike  duplicate 

RCRA  Resource  Conservation  and  Recovery  Act 

USAEC  U.S.  Army  Environmental  Center 

*  Source:  U.S.  Army  Environmental  Center  Quality  Assurance  Project  Plan  for  Fort  Benjamin 
Harrison  RCRA  Facility  Investigation,  Marion  County,  Indiana. 
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Table  E9:  Quality  Control  Performance  Goals  and  Results 
for  Matrix  Spike/Matrix  Spike  Duplicates  and  Surrogates 
Semivolatile  Organic  Compounds 


Percent  Recovery  Actual  Percent  Recoveries 

Semivolatile  Organic  Compounds  Range  Goals*  Minimum  Maximum  Mean 


Soil 

MS/MSD 


Phenol 

26  to  90 

58.8 

105.6 

84.3 

2-Chlorophenol 

25  to  102 

61.4 

101.6 

84.7 

1 , 4  -Dichlorob  enzene 

28  to  104 

55.8 

100.2 

78.3 

N-Nitroso-di-n-propylamine 

41  to  126 

45.6 

105.9 

74.5 

1 ,2 ,4-Trichlorobenzene 

38  to  107 

59.4 

107.1 

80.7 

4-Chloro-3-methylphenol 

26  to  103 

63.5 

120.3 

85.2 

Acenaphthene 

31  to  137 

60.9 

105.6 

80.8 

4-Nitrophenol 

11  to  114 

0.0 

130.1 

77.9 

2 ,4-Dinitrotoluene 

28  to  89 

0.0 

99.6 

68.0 

Pentachlorophenol 

17  to  109 

0.0 

135.0 

83.2 

Pyrene 

35  to  142 

57.6 

140.7 

80.5 

Surrogate  Compounds 

Nitrobenzene-d5 

23  to  120 

50.1 

96.3 

73.2 

2-Fluorobiphenyl 

30  to  115 

51.3 

94.8 

74.8 

p-Terphenyl~dl4 

18  to  137 

57.0 

103.5 

77.8 

Phenol-d5 

24  to  113 

46.5 

103.8 

80.1 

2-Fluorophenol 

25  to  121 

52.7 

105.8 

77.4 

2,4,6-Tribomophenol 

19  to  122 

37.5 

128.1 

83.7 

Water 

MS/MSD 

Phenol 

12  to  89 

64.4 

95.8 

77.0 

2-Chlorophenol 

27  to  123 

64.2 

95.5 

77.5 

1 ,4-Dichlorobenzene 

36  to  97 

55.2 

68.9 

60.8 

N-Nitroso-di-n-propylamine 

41  to  116 

56.0 

79.6 

66.4 

1 ,2 ,4-Tri  chlorobenzene 

39  to  98 

59.6 

76.7 

64.8 

4-Chloro-3-methylphenol 

23  to  97 

64.2 

101.5 

85.0 

Acenaphthene 

46  to  118 

60.0 

77.5 

68.7 

4-Nitrophenol 

10  to  80 

46.9 

106.2 

75.7 

2 ,4-Dinitrotoluene 

24  to  96 

59.1 

94.0 

77.7 

Pentachlorophenol 

9  to  103 

64.5 

142.9 

92.9 

Pyrene 

26  to  127 

60.6 

93.4 

77.3 

Surrogate  Compounds 

Nitrobenzene-d5 

35  to  114 

59.8 

80.5 

71.6 

2-Fluorobiphenyl 

43  to  116 

66.0 

81.7 

72.6 

p-Terphenyl-dl4 

33  to  141 

72.4 

110.4 

83.1 

Harding  Lawson  Associates  1  of  2 
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Table  E9  (continued) 


Percent  Recovery  Actual  Percent  Recoveries 

Semivolatile  Organic  Compounds  Range  Goals*  Minimum  Maximum  Mean 


Surrogate  Compounds  (continued) 


Phenol-d5 

10  to  94 

66.2 

90.3 

75.3 

2-Fluorophenol 

21  to  100 

64.0 

85.7 

71.3 

2,4,6-Tribromophenol 

10  to  123 

65.0 

100.4 

82.7 

MS/MSD  Matrix  spike/matrix  spike  duplicate 
RCRA  Resource  Conservation  and  Recovery  Act 
USAEC  U.S.  Army  Environmental  Center 

*  Source:  U.S.  Army  Environmental  Center  Quality  Assurance  Project  Plan  for  Fort  Benjamin 
Harrison  RCRA  Facility  Investigation,  Marion  County,  Indiana. 
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Table  El  0:  Quality  Control  Performance  Goals  and  Results 
for  Matrix  Spike/Matrix  Spike  Duplicates  and  Surrogates 
Organochlorine  Pesticides  and  Polychlorinated  Biphenyls 


Actual  Percent  Recoveries 


Organochlorine  Pesticides  and  PCBs 

Range  Goals* 

Minimum 

Maximum 

Mean 

Soil 

MS/MSD 

gamma  BHC  (Lindane) 

45  to  129 

67.6 

105.1 

86.9 

Heptachlor 

30  to  148 

66.0 

108.9 

89.1 

Aldrin 

53  to  133 

64.5 

114.4 

94.8 

Dieldrin 

46  to  140 

64.5 

120.3 

89.9 

Endrin 

52  to  126 

54.1 

110.8 

89.2 

4,4-DDT 

37  to  155 

36.4 

116.2 

86.8 

Surrogate  Compounds 

T  etrachloro-m-xylene 

60  to  150 

66.0 

106.9 

88.0 

Decachlorobiphenyl 

60  to  150 

57.4 

169.0 

103.2 

Water 

MS/MSD 

gamma  BHC  (Lindane) 

43  to  145 

38.0 

87.3 

74.6 

Heptachlor 

48  to  124 

46.4 

89.1 

75.4 

Aldrin 

37  to  127 

31.0 

115.2 

76.6 

Dieldrin 

56  to  142 

36.4 

100.7 

82.4 

Endrin 

35  to  155 

41.9 

110.5 

90.9 

4,4-DDT 

46  to  152 

44.3 

105.5 

83.4 

Surrogate  Compounds 

Tetrachloro-m-xylene 

60  to  150 

48.6 

92.8 

76.8 

Decachlorobiphenyl 

60  to  150 

48.6 

103.9 

58.8 

MS/MSD  Matrix  spike/matrix  spike  duplicate 
PCBs  Polychlorinated  biphenyls 

RCRA  Resource  Conservation  and  Recovery  Act 

USAEC  U.S.  Army  Environmental  Center 

*  Source:  U.S.  Army  Environmental  Center  Quality  Assurance  Project  Plan  for  Fort  Benjamin 
Harrison  RCRA  Facility  Investigation,  Marion  County,  Indiana. 


"27359  07.06.00 
090695  El 


Harding  Lawson  Associates 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


Table  El  1 :  Quality  Control  Performance  Goals  and  Results  for 
Matrix  Spike/Matrix  Spike  Duplicates  and  Surrogates 

Herbicides 


Percent  Recovery  Actual  Percent  Recoveries 

Herbicides  Range  Goals*  Minimum  Maximum  Mean 


Soil 

MS/MSD 


2,4-D 

35  to  131 

27.8 

108.5 

63.6 

2,4-DB 

84  to  102 

23.4 

96.0 

64.0 

Dicamba 

57  to  121 

13.7 

126.7 

78.0 

Dichlorprop 

91  to  103 

23.3 

104.7 

66.1 

2,4,5-T 

67  to  103 

16.4 

101.5 

65.6 

2,4,5-TP 

61  to  143 

23.0 

98.7 

56.3 

Surrogate  Compound 

DCAA 

3  to  126 

26.6 

114.1 

68.7 

Water 

MS/MSD 

2,4-D 

9  to  119 

36.4 

114.1 

69.3 

2,4-DB 

84  to  102 

71.0 

84.7 

76.3 

Dicamba 

21  to  115 

57.9 

74.7 

67.3 

Dichlorprop 

91  to  103 

56.3 

102.6 

75.5 

2,4,5-T 

67  to  103 

78.8 

101.9 

91.5 

2,4,5-TP 

33  to  135 

52.7 

90.1 

73.5 

Surrogate  Compound 

DCAA 

28  to  112 

64.3 

100.4 

86.6 

MS/MSD  Matrix  spike/matrix  spike 

duplicate 

RCRA  Resource  Conservation  and  Recovery  Act 

USAEC  U.S.  Army  Environmental  Center 

*  Source:  U.S.  Army  Environmental  Center  Quality  Assurance  Project  Plan  for  Fort  Benjamin 

Harrison  RCRA  Facility  Investigation,  Marion  County,  Indiana. 
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Table  El  2:  Quality  Control  Matrix  Spike/Matrix  Spike  Duplicate  Goals  and  Results 

Dioxins  and  Furans 


Mean  Percent  _ Actual  Percent  Recoveries 

Dioxins  and  Furans  Recoveries  Goals*  Minimum  Maximum  Mean 


Soil 

2,3,7,8-TCDF 

60  to  140 

98 

101 

99 

1,2,3,7,8-PeCDF 

60  to  140 

100 

106 

102 

2,3,4,7,8-PeCDF 

60  to  140 

96 

110 

102 

1,2,3,4,7,8-HxCDF 

60  to  140 

92 

101 

96 

1,2, 3,6,7, 8-HxCDF 

60  to  140 

94 

103 

99 

2,3,4,6,7,8-HxCDF 

60  to  140 

87 

100 

95 

1,2,3,7,8,9-HxCDF 

60  to  140 

75 

115 

98 

1,2,3,4,6,7,8-HpCDF 

60  to  140 

70 

98 

90 

1,2,3,4,7,8,9-HpCDF 

60  to  140 

90 

126 

111 

OCDF 

60  to  140 

103 

122 

114 

2,3,7,8-TCDD 

60  to  140 

94 

101 

99 

1, 2,3,7, 8-PeCDD 

60  to  140 

98 

103 

101 

1,2,3,4,7,8-HxCDD 

60  to  140 

95 

110 

101 

1,2,3,6,7,8-HxCDD 

60  to  140 

97 

112 

105 

1,2,3,7,8,9-HxCDD 

60  to  140 

74 

107 

92 

1,2, 3,4,6, 7,8-HpCDD 

60  to  140 

97 

103 

100 

OCDD 

60  to  140 

82 

107 

99 

Water# 

2,3,7,8-TCDF 

60  to  140 

97 

103 

100  (94) 

1,2,3,7,8-PeCDF 

60  to  140 

106 

112 

109 

2,3,4,7,8-PeCDF 

60  to  140 

112 

136 

124  (100) 

1,2,3,4,7,8-HxCDF 

60  to  140 

98 

104 

101  (93) 

1,2, 3, 6, 7, 8-HxCDF 

60  to  140 

100 

107 

104 

2,3,4,6,7,8-HxCDF 

60  to  140 

100 

109 

105 

1,2,3,7,8,9-HxCDF 

60  to  140 

104 

111 

108 

1,2,3,4,6,7,8-HpCDF 

60  to  140 

100 

106 

103  (100) 

1,2,3,4,7,8,9-HpCDF 

60  to  140 

116 

117 

117 

OCDF 

60  to  140 

106 

122 

114  (128) 

2,3,7,8-TCDD 

60  to  140 

94 

106 

100  (97) 

1,2,3, 7, 8-PeCDD 

60  to  140 

101 

102 

102  (110) 

1,2,3,4,7,8-HxCDD 

60  to  140 

102 

109 

106  (90) 

1,2,3,6,7,8-HxCDD 

60  to  140 

103 

108 

106 

1,2,3,7,8,9-HxCDD 

60  to  140 

96 

106 

101 

1,2, 3, 4,6, 7,8-HpCDD 

60  to  140 

102 

104 

103  (100) 

OCDD 

60  to  140 

106 

108 

107  (100) 

RCRA  Resource  Conservation  and  Recovery  Act 
USAEC  U.S.  Army  Environmental  Center 

*  Source:  U.S.  Army  Environmental  Center  Quality  Assurance  Project  Plan  for  Fort  Benjamin 
Harrison  RCRA  Facility  Investigation,  Marion  County,  Indiana. 

#  Mean  recoveries  shown  in  parentheses  are  for  the  low  resolution  method.  Water  recoveries  not 
shown  in  parentheses  are  for  the  high  resolution  method. 
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Table  El  3:  Quality  Control  Performance  Goals  and  Results 
for  Matrix  Spike/Matrix  Spike  Duplicates  and  Surrogates 
Metals  and  Cyanide 


Percent  Recovery  Actual  Percent  Recoveries 

Metals  Range  Goals®  Minimum  Maximum  Mean 


Soil 


Aluminum 

75  to  117 

NC 

NC 

NC 

Antimony 

79  to  109 

44.9 

100.5 

79.4 

Arsenic 

72  to  120b 

“15.1 

414.9 

109.3 

Barium 

86  to  106 

63.4 

104.8 

91.0 

Beryllium 

78  to  108 

78.4 

108.0 

97.3 

Calcium 

60  to  116 

52.4 

987.9 

161.2 

Cadmium 

80  to  108 

80.6 

114.3 

96.3 

Cobalt 

85  to  105 

72.0 

99.5 

87.7 

Chromium 

79  to  109 

38.7 

105.5 

84.4 

Copper 

84  to  108 

-14.3 

992.6 

118.1 

Cyanide 

81  to  117 

-0.3 

131.5 

97.2 

Iron 

86  to  108 

NC 

NC 

NC 

Potassium 

75  to  113 

-20.8 

159.2 

80.7 

Magnesium 

28  to  134 

-36.3 

117.8 

78.0 

Manganese 

83  to  107 

55.0 

209.0 

97.1 

Mercury 

83  to  125c 

64.6 

113.6 

97.3 

Sodium 

29  to  131 

72.7 

106.7 

95.8 

Nickel 

78  to  106 

66.7 

1144.0 

102.1 

Lead 

79  to  109 

-55.0 

169.8 

85.7 

Selenium 

71  to  129d 

4.8 

70.4 

25.6 

Thallium 

75  to  111 

68.7 

101.9 

88.1 

Vanadium 

87  to  105 

61.4 

106.5 

86.8 

Zinc 

76  to  112 

20.9 

161.0 

89.3 

Water 

Aluminum 

81  to  113 

46.9 

111.3 

95.8 

Antimony 

75  to  125* 

59.2 

118.4 

94.9 

Arsenic 

72  to  120b 

84.4 

125.0 

101.1 

Barium 

86  to  106 

92.1 

103.2 

97.4 

Beryllium 

78  to  108 

93.6 

104.6 

98.9 

Calcium 

78  to  116 

95.5 

104.0 

99.2 

Cadmium 

80  to  108 

90.9 

106.5 

98.2 

Cobalt 

85  to  105 

89.8 

100.8 

95.6 

Chromium 

79  to  109 

88.1 

103.0 

95.9 

Copper 

84  to  108 

91.3 

113.6 

97.9 

Cyanide 

81  to  117 

82.3 

109.9 

102.2 

Iron 

77  to  113 

57.9 

133.7 

99.7 

Potassium 

75  to  113 

88.7 

110.3 

98.1 

Magnesium 

86  to  106 

85.3 

109.8 

99.9 

Manganese 

83  to  107 

89.9 

119.2 

96.4 

Mercury 

83  to  125c 

66.3 

107.9 

95.1 

’27359  07.06.00  (11)  Harding  Lawson  Associates 
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Table  El  3  (continued) 


Metals 

Percent  Recovery 
Range  Goals* 

Actual  Percent  Recoveries 
Minimum  Maximum  Mean 

Sodium 

82  to  112 

86.9 

113.4 

98.5 

Nickel 

78  to  106 

89.9 

103.2 

95.9 

Lead 

71  to  125f 

67.8 

112.0 

87.3 

Water  (continued) 

Selenium 

71  to  129 

48.8 

103.2 

76.7 

Thallium 

74  to  128s 

56.2 

103.4 

74.1 

Vanadium 

87  to  105 

91.1 

102.3 

96.5 

Zinc 

76  to  112 

89.1 

118.6 

98.3 

MS/MSD  Matrix  spike,  matrix  spike  duplicate 

NC  Not  calculated  because  analyte  concentration  in  sample  is  at  least  four  times  the 

concentration  of  the  analytes  in  the  matrix  spike 
RCRA  Resource  Conservation  and  Recovery  Act 

USAEC  U.S.  Army  Environmental  Center 

a.  Source:  U.S.  Army  Environmental  Center  Quality  Assurance  Project  Plan  for  Fort  Benjamin 
Harrison  RCRA  Facility  Investigation,  Marion  County,  Indiana. 

b.  USAEC  Method  GASl 

c.  USAEC  Method  HGCl 

d.  USAEC  Method  GSEl 

e.  USAEC  Method  GSBl 

f.  USAEC  Method  GPBl 

g.  USAEC  Method  GTLl 
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Table  El  4:  Quality  Control  Performance  Goals  and  Results 
for  Matrix  Spike/Matrix  Spike  Duplicates 
Landfill  Parameters 


Percent  Recovery  Actual  Percent  Recoveries 


Landfill  Parameters  (Method) 

Range  Goals* 

Minimum 

Maximum 

Mean 

Soil 

Alkalinity  (310.1) 

NA 

NA 

NA 

NA 

Ammonia  (350.1) 

NA 

80.4 

185.5 

103.2 

Biochemical  Oxygen  Demand  (40-9.1) 

NA 

NA 

NA 

NA 

Boron  (200.7) 

NA 

80.8 

103.0 

94.9 

Chemical  Oxygen  Demand  (410.4) 

NA 

NA 

NA 

NA 

Chloride  (300.0) 

NA 

97.1 

105.5 

100.9 

Fluoride  (300.0) 

NA 

53.3 

98.0 

82.8 

Hardness  (130.2) 

NA 

NA 

NA 

NA 

Nitrate  (353.2) 

NA 

66.3 

109.5 

86.4 

pH  (150.1/9045) 

NA 

NA 

NA 

NA 

Specific  Conductivity  (120.1) 

NA 

NA 

NA 

NA 

Sulfate  (300.0) 

NA 

99.7 

107.4 

101.2 

Total  Dissolved  Solids  (160.1) 

NA 

NA 

NA 

NA 

Total  Organic  Carbon  (9060/415.1) 

82  to  116 

NA 

NA 

NA 

Total  Phenolic  Compounds  (9066) 

72  to  122 

86.7 

109.0 

101.7 

Water 

Alkalinity  (310.1) 

88  to  110 

NA 

NA 

NA 

Ammonia  (350.1) 

94  to  106 

87.9 

103.8 

97.0 

Biochemical  Oxygen  Demand  (40-9.1) 

60  to  130 

NA 

NA 

NA 

Boron  (200.7) 

NA 

-0.4 

106.7 

87.5 

Chemical  Oxygen  Demand  (410.4) 

NA 

NA 

NA 

NA 

Chloride  (300.0) 

95  to  107 

89.2 

101.7 

97.4 

Fluoride  (300.0) 

NA 

83.9 

94.7 

87.4 

Hardness  (130.2) 

85  to  115 

NA 

NA 

NA 

Nitrate  (353.2) 

95  to  105 

93.0 

106.4 

100.9 

pH  (150.1/9045) 

NA 

NA 

NA 

NA 

Specific  Conductivity  (120.1) 

NA 

NA 

NA 

NA 

Sulfate  (300.0) 

95  to  107 

91.1 

105.6 

99.2 

Total  Dissolved  Solids  (160.1) 

NA 

NA 

NA 

NA 

Total  Organic  Carbon  (9060/415.1) 

87  to  113 

NA 

NA 

NA 

Total  Phenolic  Compounds  (9066) 

73  to  112 

91.7 

104.6 

98.4 

NA  Information  not  available 

RCRA  Resource  Conservation  and  Recovery  Act 

USAEC  U.S.  Army  Environmental  Center 

*  Source:  U.S.  Army  Environmental  Center  Quality  Assurance  Project  Plan  for  Fort  Benjamin 
Harrison  RCRA  Facility  Investigation,  Marion  County,  Indiana. 
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Appendix  F 

FIELD  DOCUMENTATION 
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MONITORING  WELL  DEVELOPMENT  FORMS 
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Condro^c.  S-nd«d:_ _ pm**,*.  „  2 

VWw _ nmho^aB  « _ ^ 

^S^-JSsa£KS»*w« 

Tun* 

— - - _jimho*/cm  m  25*  Q 

T«y>* 

Cdry»n _ ~ 


*****  (Add  C*TKw*r*b 
5. 


2^-W  IWf./l  fcVS 


3^L 


s/.f 


rararaH 


-<W  &£ 


HMhh  and  Safety  0*100  Commons: 


Htotoi  and  Safety  0#ioer  Senator,; 


Date: 


Going  Diamater 

M 


Going  Sfcfcup 

-  0-H 


Pug?#  Equipmai* 

□  Bonita  Pump  (Mbn Tubing) 

□  ISCO  PiNnp  fM»n  TubtrigJ 

□  Standard  Pump  (PVC  Tubing) 

□  Grundoa  Pump  (feoprana 
Tubing} 

IffTMihiteo  Dribr 


ao. 
ijt  □ 

IJF  □ 
*.75-  □ 

SERIAL  NO.  _ 


JSC 

□  Jit 

□  4k 


Static  Water  Laval 

3.92. 

tL 

SMumad  Thicknao 

ft 

Baaing  Vo  luma 

U-55 

gaL 

Scraanad  Interval 

t-M 

■  i  n  m  i 

tL 

Sampte  EquJpmai* 

□  Samao  Purpa 

□  Bannst!  Pump  (Tatton  Tubing) 

□  ISCO  Pump  ffefton  Tubing) 

□  Standard  Punp  (PVC  Tubing) 

□  StaJrUaaa  Bailor 


OuD. 
146*  □ 
146*  □ 
3.75*  □ 
_ 

SERIAL  WO. 


LENGTH 

□  ga 

□  3k 

□  4k. 

□  _ k 


pH  Uttar. 

0  Back  man  phi  21 
0  OmagapH-fiSA 
0  Orion  SA2S0 
[yoihr  [*ycb*C 
SERIAL  NO.  _jLieX— 
Conduct  Mty  Mater: 

0  YSI  Modal  33 
IS  Othar 

SERIAL  HO.  ^Z<n 
Dteaohmd  Oxygon  Mater 

0  YSl  Uodal  51B 

SERIAL  NO. _ 1 

Tampomum  Mater: 

0  Bock  man  . 

ST  Othar  tb** 

SERIAL  NO.  *3^ 

RkrMion  Equipmant: 

0  Gaotach  PariataJtic  Pump 

0  Qooiach  0.45  micron 
flAar 

Water  Laval  Motor: 

Solinat  X  HLAa _ 


MtorOUMon  t*» 

pH  7.00-  *'<=>  (  mi _ *C _ 

/  _  »  Tima 

pH  10.00-  *  a»0  I  mi _ *C _ 

Conductanoa  Stendard:_ _ pmhoa/cm  as  25*  C 

TWttf 

Moaturad  Vakra:  pmhoa/sm  m _ ®C _  ! 

Oaky ated  GonductMty  -  Maaaurad  Conduounoa  ♦  (0432} 
(maasurad  oonduotanoa)  (25*  G  -  Actual  Tamp): 

Tima 

_ pmho»/om  a:  25®  C _ 


Daaoh^d  Oxygan_ 


Tknaion  Baaufea  (Add  Conoantratcrc  00.16,  014) 


Tuna  Numbarof 

I  Caaing  VoUnaa 


Galons 

Ramovad 

«*e- 

#P 

O 

9-7.2 

i 

191 

EC. 

pmhoa/cm 

pH 

Dfcaafe 

Tno  * 

T.lt 

O-o 

82| 

~7.|2 
-  ,  . . 

o.o 

loss 

Y 

MO 

5 

Approx. 

Pump 

DapStL 

j  Visual  Daacnption 

1 

i 

i  m/<>*  a(+i  of  fbsfic 

%co\s**j  'fif't’bsrbj 
w*4k  &( of  of 

| 

j  ksrfi/rb(c( 
.V*  Fen  ft/ 

xl-sb 


S/***-^  ✓err 

r 


Haafth  and  Safety  Offloar  Commands:  ISampia  Dapth  (cm 


?  I  E  S 


£  |  | 
1  I  1 


Haatth  and  Safety  Offiaar  Signature: 


CsnWMofWM.RMMita:  j%^ 
Sampfer  Signatura: 


e i  set*  1 


WolNoJ 

Et  flOIMU/flo; 

Casing  Diamatar 

M  *. 

Gating  Stickup 


_  WgU 

Ping#  CquipmMt 
D  BannaC  Pump  (Tation  Tubing} 
G  tSCO  Pump  (Taflon  Tubing) 

□  Swndfed  Pump  (PVC  Tubing) 

□  Gnmdtoa  Pump  (Naoprana 
Tubing} 

G&Stainiaaa  Baiiar 


i.utn 

TwalWolDopei  , 

! 

13. W 

Static  Wafer  Laval 

S.-ife. 

Smumad  Thicknaaa 

Sasjog  Voiuma 

Jbr*^  * 

Scraanad  irtarvaJ 


!L 

TiZf 

t*-* 


ox. 

1JB*  □ 

1 JE*  □ 

3.75*  □ 

iJCP 

»ERMLMO._ 


LEMOTN 

□  it 

Eufc 

□  4  k 

□  _k 


SampM  Equipment 

□  Samoa*  Purp* 

□  Batman  Pump  Hatton  Tubtofl) 

□  ISCO  Pump  (Wton  Tubtofl) 

□  Standard  Pump  (PVC  Tubtog) 
O  StaWaaa  Baiiar 


ox. 

1X5*  □ 
US'  □ 
3.75*  □ 
_ 


LENQTM 

□  2k 

□  Sk 

□  4k 

□  _ k 


I  SERIAL  NO. 


pH  Motor. 

□  Back  man  phi  21 

□  OmaoapH-SSA 

□  Orion  SA2S0 

Blothaf  \bdac 

SERIAL  NO. 

Conductivity  Hatar: 

□  YSI  Modal  33 
B  Othor  Hydac 


Dtaaotaad  Orypon  Malar: 

□  YSI  Modal  SIB 

SERIAL  NO. _ 1_ 

Tomporetur*  Malar: 

□  Back  man 

IS  Othar_Hj^*C 

SERIAL  NO.  ^3 


BttnUoa  Equipment: 

□  Oaoiaoh  Paristafcic  Puirp 

□  Gaoiech  0,45  micron 
filar 

Wafer  Laval  Wafer: 

Soi’rot  X  HUU _ 


Wafer  Calibration 

oh  7.00-  n 

pH  10.00- 

Conductance  Standardly 

Waaiurad  Value: _ 


nhoa/cm  at  25*  C 
Tima 

_ *C _  1 


Ctibrn*  Conductivity  •  Waaturad  Conductanoa  ♦  <0.02) 
(maaturad  oonducunot)  (25*  C  -  Actual  Tamp): 

Time 

_  iimhoa/an  at  25*  C _ 


D»ao*ad  Qxyo»n__  mo 1  at _ «C _ 


TtoMkm  Aaauts  (Aod  Conoantnubn:  □  0.16.  □ 

pH _ >.3  5.1  4.6  4.5 


#Cfc*s 


Numbarof 
Casing  Voiuma* 


Galons 

Ramovad 


[HU 


(W  7 


ms 

s' 

52- 

5 

&5 

1 1 1 
1 1  * 
nil 
Sill 
I  1  ll 


C  -  2 

£  i  i 

1  I  i 


Haatth  and  Safety  Off loar  Commants:  |  Sampia  Depth  (cm): 


Haahh  and  Saiety  Ofliaar  Signature; 


Condition  of  Wsl,  Remark* 


Sampler  Signature:  s>  ^ 


MfeINo-' 


fjlOO/M  Wf)  O'i 


Casing  Diameter 

In. 

Casing  SfcJujp 

“0-5 

ft. 

O  Bmhh  Pump  fMon  TuboiQ)  „  l!**  ***^ 

□  SCO  Pump  Orton  Tubing)  5  Bockmanphl  21 
Q  Standard  Pump  (PVC  Tubing)  5  Omn&opH-eSA 

Da~r^«—  ggr5^. 


Log  Book#  _ 

”  I  Dan 


er  s;t<L  1 


_  Pag® _ 


•: 

f  A)  /&LJ 

HU  Project*:.:  I 

^ir?ry 

UI1  (T1 

pH  7.00- 


□  StaMaw  BaUtr 

OA  LEMOTH 

,jr  R  S  ek 

,JP  P  P  *1 

— .*□  □ _ k. 

krpu.no. _ 


'7'P  \ 


SERW.NO.  Hirfj 
Conductivity  Motor: 
□  YSI  Modal  33 
QiOlhor  Hl^tc 
SERW.NO.  \  WjfM 


pH  10  JO- 

Conductance  Standard:, 


Static  Water  Laval 

2MH 


SMumted  Thicknaoe 

~lJio 


Qmmpyokmm 


Sossnad  IttarvaJ 

5^5-fo.S 


Tim# 


□  YSI  Uod.1  SIB 
SERW.N0. _ 

Yampartturo  Matar 


□  Same  at  Purpo  — — 

Q  Boonott  Pump  (lotion  Tubing)  D  Bock  man 

D  BOO  Pump  (Triton  Tubing)  g)  Other  Hlt^/ 

□  Standard  Pump  (PVC  Tubtag)  SEHW.N0  W 

□  staMaaa  Bailor 


_ _  Tim# 

- — - ^mhos/cm  at  »•  C _ 


*n  at  2S*  C 
Tim* 


M.  LENGTH 

ijp  □  □  ak 

«•**  □  □  3  0. 

mb-  □  £D  4fc 

— *□ 

SERIAL  NO. _ 


Equipment: 

□  QnMi  Psrfctaftic  Punp 

□  Gsotscti  0.45  micron 
flter 

Wtt#f  Uvsi  M*t#r: 

HLA# _ 


DiM,*»<,0,W*" _ mplat _  -c _ 


"Rtmtion  Rasuls  (Add  Conoontration;  Do.U.  Q  , 
-*  5.1  44  44 


Numbsrof 
Casing  Vsrtjmss 


and  Safcty  Offiosr  Signature: 
Condition  of  Wat.  Remarks: 

Hoi/Kf 

Sarn^S*^.: 


Prwsdvs  Level: 
(B>  C  B 
faod/fu't/ 


6XS&2. 


Casing  Dtamatar 


Casing  Stkicup 

o.hv 


Purga  EcpNpmanl 

O  Bmm  Pump  (Talon  Tubing) 

□  ISCO  Pump  (Mion  Tubing) 

□  Standwd  Pump  (PVC  Tubing) 

SstHni—  Balter 


\o.<z\  ij.of 


OlO. 

1 JS*  □ 

1 J6*  □ 

*7  V  IS 

9EPULNQ._ 


LfiMOTM 

S2I 

H 
□  4  k. 


2~, 


S*umadThioknata 

?.IS 


_Vok*m* 

Bx>rtr\J 

_  /i-S’V  gaL 


Scraanad  baarval 


Sampia  Eguipmanl 

CD  SamaaaPurpa 

□  Barman  Pump  (Taflon  Tubkig) 

□  ISCO  Pump  OMon  Tubing) 

□  Standard  Pump  (PVC  Tubhg) 
DsaMaaaBattar 


OO. 
1JP  □ 
i  js*  □ 
3.75*  □ 
— ’ ’□ 
SERIAL  NO. 


LENGTH 

□  2k 

□  3k 

□  4k 

□  _ k 


pH  Matan 

□  Back  man  phi  21 

□  ChnagapH-eSA 

□  Orton  SA2S0 
Q  Othar 
SERIAL  NO. 

Conductivity  Matar: 

□  YSI  Modal  S3 
S  Othar 

SERIAL  NO.  7ioy 
Oiaaoiuad  Oxygon  Matar: 
!□  YSi  Modal  SIB 
i  SERIAL  NO. _ 

Tomparatura  Matar: 

O  Sack  mar 
S  Obi 

SERIALNO.  ‘iiOy 


Equipment: 

□  Gao* oh  PsristaJtic  Purrp 

O  Gaoisch  0.4$  micron 
hUr 

Malar  Uwl  Uatar: 

Soling  X  HLA4 _ 


ex:. 

pmhoct/cm 


HLAPnw*  He 


Maur  CaUbr^jpn 

pH  7.00-  X  O  «, 

PH  1 0-00-  /  O.o  - 

Conductanoa  Standard: 

Maacurad  Vaiua; _ umh 


a  Jwas 

«C 

Tims 

*C  tevj— 


jiitihoa/om  at  25*  C 
Tknu 

_ °C _ 


|  Catomad  Conduetwky  .  Mataurod  Conductanoa  +  <0.025 
(maaaurad  eonductanca)  (25*  C  -  Actual  Tarrp):  ' 1 

Tin  si 

- —  unhtts Jan  25*  C. _ 

T#r» 

Otygan _ mgflai _ *c _ 


Tnrabon  Rnuki  (Add  Concmtnian:  □  0.16.  □  lx; 

PH  t£  S.I  4.6  4£ 

♦Cicks 


Color 


l(p2-0 


1  7 


hwo 


/( 2-& 


I  5  ps-g^oyo  7. 
W-7  2-2-5  o  7SX 


**  \o. 


SAtip*  Dapch  (cm): 


i  $l\9*vH)r  fisr-buf 
!  tonsis+*+rf 

1 

.  _  i 

Harding  Lawson  Associates  Lt^zL/ /  /&  /o/J/'XsJ'SLs^ 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 


Ol.  QVjS 


EE  S  Tfe  2. 

_  Log  Book » 

_  Page _ of _ 


Well  ID.  No. 

4?-T  O  o  a 

m  u;  c 

Casing  Diameter 

H 

in. 

Casing  Stickup 

ft. 

Water  Thickness 

->c  ^ 

il  'iC  /><■  *  ft. 


Casing  Volume 

5~  <  5y7  gal. 

Screened  Interval  (from  GS) 


□  1 .40“  Bennett  Pump  (Teflon  Tubing) 

□  1.80“  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  Giundfos  Pump  (Neoprene 
Tubing)  Q  2  tn.  Q  3  in. 

□  Stainless  Bailer. 

OS).  LENGTH 

1.65'  □  □  2  ft. 

1.85“  □  □  3ft. 

3-75“  □  □  4  ft. 

_ ;□  □  ft. 

SERIAL  NO. _ 


Sample  Equipment 

□  Other 

□  1.40"  Bennett  Pump  (Teflon  Tubing) 

□  1.80"  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  Gwndfos  Pump  (Neoprene 
Tubing)  Q  2  in.  Q  3  in. 

□  Stainless  Bailer 


Analytical  Equipment 
pH  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250  ; 

ra  Other//^tyc^V/Q 
serial  noTcCSV  9rf 


SERIAL  NO. 

Conductivity  Meter; 

□  YSI  Model  33 


7 » S'  fL  I 


Purge  Containerized  ?  jrf  y  %  /{* 
£3  Yes  □  No  Destination: 


OS). 

1.65"  □ 

1.85"  □ 

3-75"  □ 

_*□ 
SERIAL  NO. _ 


M  c(*~  sS  i\*\ 


LENGTH 

□  2ft. 

□  3ft. 

□  4  ft. 

□  _Jl 


SERIAL  NO.  u  *2 /W/ 

Dissolved  Oxygen  Mete: 

a 

Temperature  Ifcten 

□  Beckman  phi  21 

□  Beckman  pN  10 

□  Orion  SA250  /) 
p-.Olher 

SERIAL  NO^Vg/ 

Filtration  Equipment: 

□  Geotech  Peristaftic  Pump 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micron  fitter 

Water  Level  Meter 

KSolinst 

SERIAL  NO. _ _ 


Meter  Calibration  jjme 

pH  %£>3*  V,  d)3  at  JIQ  °C 

/  , ,  ^  Time 

pH  */*  &&  a!  °C  O*/ 

Conductance  Standard:  /  V  /  3  pmhos/cm  at  25°C 

T*  -  Time 

Measured  \felue:  / ^7 o  umhos/cm  at25°C  /<£ 

/  Time 

Dissolved  Oxygen  , 

Calibrated  to _ As/ £j r  mcVI  at _ °C _ 


Alkalinity  Titration  Results  (Add  Concentration:  0. 1 6N,  1 .6N) 

Start  Point _ 

pH  8.3  5.1  4.8  A5 _ 


♦Clicks 


Number  of  Gallons 

Casing  Volumes  Removed 


Sample  Depth:  (ft.) 


Dissolved  & 

°2  m9rtrt0r  gpm  Deothft. 


Visual  Description 


Analyse*  Requested  (see  COO) 
OC  Samples:  GC/MS 

Additional  Analyses: 


■c  lc'7/  Lf9-/\577  7.  it 


Full  Suite  Partial  Suite  (explain) 

Rinse  Blank  Field  Blank  Trip  Blank 


MSJy 


'T  i 
S'  i 


Additional  Comments: 

COA  S 

/ 4  j  f~  i So 

j///  / 


r*  /  A-**  c  y  ■€_ 

>  So  fy/****  '7-0 


Initial  Readings: 

□  HNu  TOC 

□  OVA  BZ 

Microtip  Bkond 


SERIAL  NO. _ 

HSO  Signature:  .v 


Condition  of  Well,  Remarks: 


Sample  Readings: 

TOC 

BZ _ 


Protective  Level: 
BCD 


Sampler's  Signature: 


WalNo-* 

£l  OCaMfc/003 

Casing  Diameter 

ta. 

Casing  Skckup 

-25“ 

# 

*r.w* 

^•?v/2z.n 

ft. 

Static  Water  Level 

li.wl 

IL 

Saturated  Thickness 

Z.w?> 

ft. 

Caajng  Volume 

gal 

Screened  Interval 

11.5'  2.V 

ft. 

W£il  Pgyeto 


Putpa  Equipflul 

□  Banned  Pump  ffrfon  Tubing) 

□  tSCO  Pump  ffeifen  Tubing) 

□  Standard  Pump  (PVC  Tubing) 

□  Grundto*  Pump  (Nsoprsne 
Tubing) 

ISjtTfiniw  Baifer 

OX.  length 

1JT  □  □  211 

1J6-  □  □  an 

ITT  □  □  4* 


Log  Book# 


tempi*  Equipment 

□  Samoa*  Purg. 

□  Baonan  Pump  (Taflon  Tubing) 

□  ISCO  Pump  fMton  Tubing) 

□  Standard  Punp  (PVC  Tubteg) 

□  StaJnha*  Bator 


OX. 
1J6*  □ 
tJS*  □ 
*W  □ 
_ 

SEHA1.NO. 


LENGTH 
□  2* 

□  3k. 

□  4k 

□  —It 


pH  Hater. 

□  Backman  pH  21 

□  OmagapH-eSA 

□  Orton  SA2S0 
S  Othar  frWaC 
SERIAL  NO.  llQW' 

Conductivity  Hater: 

□  YS1  Modal  33 

POtor  fodxi. 

SERIAL  NO.  __f££V___ 

Dteaohmd  Oxygon  Hater: 

□  YSIUodalSIB 

SERIAL  NO. _ 

Tamparteura  Hater: 

□  Backman 
Othar 

SERIAL  NO.  ^£>Y 


RHiatioo  Equipment: 

□  Gsofcecii  ParvtaJtic  Pump 

D  Gsoiech  0.45  micron 
fUtar 

Water  Level  feeler: 

Soiint  ^  HUU _ 


feeler  CaUbratkMi 

dH  7X0-  "T  0 

at 

Time  ■ 

•e 

/<?.£? 

pH  10X0- 

« 

Tune 

•c 

Conductance  Slandard:_ 

junhoa/cm  at  £>c  C 

Weesurod  Value; _ 

junhos/cmat _ 

Time 

„ _ *C 

Cafcralad  ConductMty  -  Heaturad  Conducteno*  ♦  (0X2) 

(maaaurad  conductanoa)  (25*  C  •  Actual  Tamp): 

Tkto 

umhos/cm  at  25*  C 

Deeoked  Qocvosn 

......  mortal 

Time 

•c 

ntmion  Ffeeufts  (Acid  Concentration;  Oo.ie, 
5. 


r - - — - 

Approx. 

Punp 

Visual  Dsscnption 

112222 

i  .  /  ' 

ji-vrW 


LS'-ft 


[tssiurluif 


Hearth  and  Safety  Offiaer  Signature: 


Condition  of  Wat,  Ra marks: 

p|oJ k  M<h/»V f" 

s*np^s«n"u,,:  £  ie^^L 


£1  Srt*  2_ 


Log  Book# 


W*l  No- 

££OOLMivoc 


Caaing  Diamatar 

4 


Caaing  Sickup 


-5.U5 


IPw9>Equ»wnt  pHlfcr»*r: 

□  BwmMt Pump fMton Tubine)  nsockmanphizi 
O  I8CO  Pump  fMton  Tubing)  g 

□  Standard  Pump  (PVC  Ttttng)  r-i  rwi^KA>vi 
□  Onm**Pu'*<N'opr.rt»  □  Orton  SA^O 
Tubing)  B  Othor 

SainteH  Bator  SERIAL  NO.  73  OY 


ConductMty  Motor: 
□  YSI  Mod*!  33 

SERIAL  NO.  13  OY 


Stiinlaaa  BaUar 

Old.  umoth 


Malar  Calibration 

pH  7.00«  at 

I  pH  10.00-  (  Q.  at _ 

Conductanca  Standard:. _ 

Maaaurad  Vaiua; _ jimhoaom  i 


n hot/ cm  at  25*  C 
Ttfvw 

_*C _ 


P*» ohwd  Oxypan  Malar:  CMbraiad  Cooducfrfcy  -  Maaaurad  Conducunoa  ♦  (0X2) 

yet  kid  (maaaurad  oonducunoa)  (25*  C  •  Actual  Tamp): 


Static  Waiar  Laval 

H.51? 


SMumtad  Ihkkmm 

^.07 


ttampla  Equlpmant 
□  Samaaa  Purp# 


□  YSI  Modal  SI  8 
SERIAL  NO. _ 

Tamparatura  Malar 


□  Bannatt  Pump  (Tatton  Tubing)  □  Backman 

□  ISCO  Pump  (Tattoo  Tubing)  Sbothar  t*hJ+c 

□  Standard  Pump  (PVC  Tubing)  SERIAL  NO.  31°  V 

□  Sttlniaaa  Balltr 


00.  LCMQTH 

1J6-  □  □  2ft. 

IJ6*  □  Dsn 

J.7T  □  □  4  ft 


Galoot 

Ramovad 


nitration  Equipmant: 

□  Oaotaott  ParfctaJtic  Pump 

O  Qaoiadi  0.45  micron 
filar 

Wat Of  Laval  Malar: 

Splint  yC  HLAft _ 


_  umhoa/crn  at  25*  C _ 

Tima 

DaaoWd  Oxygan _ mp 1  at _ *C _ 


Tfeniion  Rtaufts  (Add  Conoamratbn:  □  0.1ft,  □  l.ft; 

pH  S4  5.1  4.5  4.5 


#Cbu 


-■©■*  ex;. 

6  j£».  jimhoa/cm 


57o  fo 


7 


Sion 


FU  735 


Pump  Approx,  j  VtauaJ  Daacnpuon 
Rata  Pump 
gpm  Dapthtq 


7- *7 

0/1- 

c?.o 

735  7-^3  0.9  o.o 


52../  (?3j  7.66? 


I 

(:>3o  7.45  b2'  a° 


8ro\-P^  y  If  Jj 

wf-K  fanr - 


I  <^Oi 


Haafth  and  SaJaty  Oft kaar  Comma nt»:  |  Sampia  Dapth  (cm): 


I  f  | 
i  I  i 


Haaftn  and  Salaty  OHiear  Signature: 


Condition  of  Wal,  Rtmaifcs: 


Samprar  Signatura: 


EX  Stt«.3 


Harding  Lawson  Associates 

GROUNDWATER  SAMPLING  HELD  DAM  SHEET _ 


Well,D  No-  Purge  Equipment  Analytical  Equipment 

.syr.  „  .  '  □  Other  pH  Meter: 

-  c'  1  n  — — - - —  □  Beckman  phi  21 

□  1.4<r  Bennett  Pump  (Teflon  Tubing)  Q  Beckmanpht  10 

□  UCT  Bennett  Pump  (feHon  Tubing)  Q  Orion  SA250  - 

S  2SZZSS2 

□  sstsr  a,‘’- 

7-,:o ,  »□  tra*  Rpx“" 

1.85*  □  .  □  M.  □  Orton  122 

3.7F  □  Other _ 

_ □ _ ft  SERIAL  NO. _ 

SERIAL  NO. _  ..  . 

Static  Water  Level’(from  TOC)  1  Sample  Equipment 

*  r  **■ "  f  n  Other  ocqiaj  wa 


Task  E  ft  H 

job#_Ai£ll 


Casing  Stickup 

.  *  O  f 


Log  Book*  i  3 
Page _ of _ _ 


Static  Water  level'(from  TOC) 

s'  {,"> 


Water  Thickness 

9j 

7  a 

Casing  Volume 

Nib  ^1/ 

fev  -  'It 

.75  gai. 

i  i  vnonoM^ou - 

□  Other 

SERIAL  noTVff/Of 

Conductivity  Helen 

□  YSI  Model  33 

□  Orion  122 

□  Other _ 

SERIAL  NO. _ 

Dissolved  Oxygen  Meter 

□  YSI  Model  50B 

SERIAL  NO. _ 

Temperature  Meter 


Meter  Calibration 

oh  M  ■  hS£ 
oh  teo_ .  L 

Conductance  Standard: _ 

Measured  talue: _ 

Dissolved  Oxygen 
Calibrated  to _ 


,  jp-  Time 
at  laid  Off  IX2A 
Time 

off 


_ jmihos/cm  at  25°C 

Time 

_  jimhos/cm  a!  25°  C _ 


Screened  Interval  (from  GS) 

T  -  a  n 


□  1.40T  Bennett  Pump  (fellon  Tubing)  Temperature  Met 

□  1.80"  Bennett  Pump  (Teflon  Tubing)  0  Beckman  phi  2 1 

□  Meyers  Pump  (PVC Tubing)  □  Beckman  phi  10 

□  Grundfos  Pump  (Neoprene  Q  Orion  SA2S0  . 

Tubing)  02«i.  03  in.  Q  Q^r 

□  Sinless  Bailer  lencth  SERIAL  NO.  ^Jo ! 

V65-  □  □  2t 

ESS"  □  .  Bin 

375-  o|r  gni. 

/  _ :  rr  u  ft 


Alkalinity  Titration  Results  (Add  Concentration:  0.16N,  1.8N) 

Start  Point _ 

pH  8.3  5.1  4.8  4.5 


r  SERIAL  NO 


lj  i — I  2fL 


SERIAL  NO.  V&jJol 


Filtration  Equipment: 

□  Geotech  Peristaltic  Pump 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micron  filter 

Water  Level  Meter 

QKSolirtst  ^  .. 

SERIAL  NO.  W  ~7? 


E.C. 

jimhos/cm 


o 


i3  (oO 


\3Hl- 


'b  1*1 


b.ll~ 


k.CL 


Analyses  Requested  (see  COC) 

Full  Suite 

Partial  Suite  (explain) 

QC  Samples:  GC/MS 

Rinse  Blank 

Feld  Blank  Trip  Blank 

Additional  Analyses: 

Additional  Comments: 


^  ^  (fCt  ^!S 

C['.\c(  i \^cx[  */d(  d q?K. 


Initial  Readings: 

□  HNu  joe  £ 

□  OVA  BZ 

Q:  Microtip  Bkgnd  a  ~ 


SERIAL  NO.  jXd_2£f  /•■V 
HSO  Signature: 


Condition  of  Well,  Remarks: 


Sample  Readings: 

TOC _ 

BZ 


Protective  Leva!: 
B  C.Q)) 


Sampler's  Signature: 


ei  s;+43 


Handing  Lawson  Associates  ^  „  /c 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 


Purge  Equipment  o  o  - 

(j3  Other  _ 


Casing  Diameter 

in. 

Casing  Stickup 

h  $7 

ft. 

Total  Well  Depth  (tram  TOC) 

//  »  2-  2. 

PC  t  X 

ft. 

Analytical  Equipment 

_ - t,*  AM  D  **£■£ 

□  1.40-  BennwPunpffefkm  Tubing)  Q  BedtmanpJJ10 

□  1 .80*  Benneo  Pump  (teflon  Tubing)  rn  Arion  qa?Vi 

□  Me** Pump  (PVC Tubing)  HJZ"  TTT .  „ 


□  Grundfos  Pump  (Neoprene 
Tubing)  □  2  n.  O  3  *■ 

□  Stainless  Baiter 

OJ).  LENGTH 

1.65*  □  □  5ft. 

I.as-  □  OitL  ?i 

3.75"  □  □  41 

—  □  □  _Jt 

SERIAL  NO.  _ 


Static  Water  Level  (from  TOC) 

Sample  Equipment 

□  Other 

3 ,  i  7 

ft 

Water  Thickness 

□  1 .40*  Bennett  Pump  (“teflon  Tubing) 

□  1.80*  Bennen  Pump  (teflon  Tubing) 

5  ^ 

Casing  Volume 

ft 

□  Meyers  Pump  (PVC  Tubing) 

□  Gajndfos  Pump  (Neopmne 

Tubing)  □  2  m.  □  3  in. 

□  Stainless  Baiter 

i .  xi 

OJ). 

LENGTH 

gal. 

1.65"  □ 

□  2  ft 

Screened  Interval  (from  GS) 

1.85"  □ 
375"  □ 

□  31 

□  41 

ft 

- *□ 

□  1 

SERIAL  NO. 

Purge  Containerized  ? 

^3  Yes  □  No  Destination: 

f fa* 

Brother  tirJc;  c  9/0 

SERIAL  NO.  g<v  it/ 

Conductivity  Helen 

□  YSI  Model  33 

□  Orion  122 

□  Other  Hycfec  9/0 
SERIAL  NO.  2^uU 

Dissolved  Oxygen  Helen 

□  YSI  Model  50B 

SERIAL  NO. _ _ 

Temperature  Meter: 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250 

□  Other., tkjtujc  9f0 
SERIAL  NO.  jzvr/ 


Filtration  Equipment: 

□  Geotech  Peristaltic  Pump 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micron  filter 

Water  Level  Helen 

□  Solinst 

SERIALNO. _ 


Task  Ol.  O^.  12) _  Loo  Book*  /  ^ 

Job  #  L  £  L  _  Page  of 


Date 

0)/30/<?*t 


Meter  Calibration  jmQ 

pH  T  =  7*0^1  at  ^  o  C  6T3  O 


ph  y  =  M 

Conductance  Standard:, 
Measured  Value: 


Dissolved  Oxygen 
Calibrated  to _ 


Time 

at  lS_oC_£  120. 

j  i  _ jimhostan  at  2S°C 

Time 

_  ^imhos/cm  at  25°C _ 


Alkalinity  Titration  Results  (Add  Concentration:  0.16N,  1.6N) 

Start  Point _ 

pH  8.3  5.1  4.8  4.5 

#C!icks 


Time 

Number  of 

Casing  Volumes 

Gallons 

Removed 

//  •  •£ 

<?» 

o 

Analyses  Requested  (see  COC) 
QC  Samples:  GCVMS 

Additional  Analyses: 


Full  Suite  Partial  Suite  (explain) 

Rinse  Blank  Reid  Blank  Trip  Blank 


□  HNu 

□  OVA 


,  /+C*. 

u'  •  >  C'  Ci  / 


Additional  Comments:  ■  #  t  s 

/  C  f  p  *  ^  t  S  ? / &  jr  ***  c't*  c 

y  6*  <•  tU  ' 

;  ~f  *//*"  "T'° 

•Si  /;  r  *?■  t  /<•./«, 


□  Microtip  Bkgn 

SERIALNO. _ 

HSO  Signature: 


Initial  Readings: 

TOC _ 

BZ 


Sample  Readings: 

TOC _ 

BZ  _ 

Bkond 

Protective  Level: 
BCD 


- - |  ryHiVj  (g>  cpljs.  <  l/3  b«tU/  riWlf 

_ '^,  J  re^xvl^  -Vo  s^Vic-  U)\jil! 

:  '  ;  I  Z~!  “T  i  . ; - “71 - “ 

&0\OQ  ■%  t/‘H  1 0  Ig^-W^  1^1  (oM3  \  M/+ 

■  V<>*"'*>V‘‘  •-.  "4-  |  }  .-7: 

— — — I V\Ad,.k  ±Y  cSdL 
•*  *  ■'  4&I} -4l/5  “*  ~I2>0;  OusY--  &vvk  cfi  c\  a_u,  — 

—  .  -  ■:.  | - i - :■--  0 — f - ~ 


A  /  L  !  TusttiJ  v>^- 


u 


. ..  iw^siic  fsea  C- 
--  wu/ilpiC^!  GC<)riS 

/^iknai  Analyses: 


A dditicnai  Comments; 


:  VjvlA  C«A<lt  <u  €  &4Joo\0^  \t*ue^Jr~ 


|  SERIAL  Ng 


I  Waser  Thickness 

T  3  ^  ft 

leasing  Volume  •  _  •-  • 

Screened  Intanfitf'flrf&n  GS) 

ft. 


e  Containerized  ? 

□  No :  Destination: 


I.^SannMPunpf&icnTtioinj;  j  Tempera,©  mcwh 
L-J  J.60*  Bennett  Pump  (Tefbn  Tubing;  j  □  Better:  ■:  -  2  • 

U  Mayers Pump (PVCTubing)  j  □  Beoiianl..  (w- 

□  Grpndfcc  (Naopsne  i  □  Oden 

Tubing)  □  2  in.  LJ  3  in.  |  ra  a.,/.  “  Ittj- 

□  Stainless  Baiter  :  s- 

CD.  IMitn  '  ^  I  l <>.£.. 

1.SS*  CD  D  2(1.  •  r\ 

1  ^  □  m  3t  */fr%T:  7rrr. . 

— *□*  G  ti} 

SERVING.  ^ 


S  <P^  uw5 

■  c?  vv  ^M/4— £, 


i  Start  Point 
1  pH  , 
!  ^Clicks 


0.16H.  ;  i.6f'i; 


j  itlTi6  Volumes  j  Remcv 

<D  jUl 

;  i»  ?•?!  &  3 .  j  j? 

~~  ^CMJOMirCA  " 


i  ifc/  U77  ^  ,  .  . 

(Bitten  ~t^<7A,(S  ~  "~‘Vf //&/«*{  f*. 

£3  |  |  U>i7&  I  <2-^  5  ;  ^2- 

^pOtJaMr^tT  7  4*VC  i  /biUviM 

>  M  Ai  r  q<f?  kj^\/i/f$ 

JE _  i  i  1 3  2-2-  n.^  i//8 

.  j  j  '*“:  7! — “ "" 

_  Cqh^ ? [ eje^  j>*r*’\~Lj£e*^S  Ck\  cleft 

4o-kt  Pl/W^A,  W>Ov,  \/o  t  —  ; 


7*>£.v/  to 


s  " 

Co— 


^.'wryfcrfi  Requested  (seeCOC) 

- w  ScLTipicSi  .  GCVMS  ^  _  ti 

.•YCa:».cr<J  Arsiysest 

r-yJticnz Commas:  0Vv  . 

2/  i/<?7 

-  -fo 

Ct> ^i4~v ^uo  Vc? 

Co£>l  /  " 

?  fh*W  ,w&Xu/  «■*» 

t» 

act  vf* 

f^lfeas;:  '  ft 

,^k<i  p»sy 

'Yr- 

'iOSigns&ra: 


Ccrsfocnof 


Bkssras?,. 

i?/a  7- 

fnstectiva  Uvsfe 

5  "  CQ0J 

pKi 

• 

;  nail  ID.  No.. 


PurgeEquipmtn* 


&  E 06 3.  Myio  4$l  J  _  n  a^z^T: 

^gDsmeier  IS  MBP 8*=m* Fun*. («.-<» Tu**;  q 

Lf  WVCTutog)  S  jl  ^ 

I  in.  i Q  Gruccfca Pumpi,\oGO.Tsn«  UTncr—  -  .  _  _ 

Casi^Sdctap.;:- - - - 1  w  ***>  .□  2  fc-  O  3  fa.  ;  SERIAL  HO. .  <UJj2£ 

i  v  SUun«sa  {jailer  : 

OB.  LENGTH  :  ..  •/ 

I  v  ft.  1.65*  CL;  s  ;;  ;  U; 

iota)  Wei!  Depth  (front  TOQ  '  |-®*g  P 

j£ll_ a  I^-  ^lloA 


Analytic*!  Equate  nt 


■  Casing  Slickup.;  : - 


•  1  vf  U  i 

Wei!  Depth  (from  TOC) 

j£H» 

|  Sate  Waar(jBwr(toml0C)r. 


_ *  n  □ 

EHALHO.  At/jl 
’Swpti  Equips  nt 


i-  w  »  »*.  y  jUvWl'I 

:  y  VS!  iv.~;  a 
!  LJ  Oris*’ 1 1 C-L 
|  i^}  Ou;ci_ 

|  SERIAL  Nc ,  °\  \  lO  6, 


Diw<WrtKi  Oxy^n 


j VVcier  i rjicfUTess  i.w  EaiinaaPurTvfTsioflTucifi 

r  ^  .  ■;  2.flO,‘BennefiPufnp(l^bnTuoii-3 

I  *"7  i  Ij  If  «.  ;  IS  toyosPu-rpPVCT.iwj) 

.  *  **•  LJ  Grj.Tdps  r-jmp  (Necprene 


DdCiuiiiin  :\j 


iAL  °l  l  I  0€ 


weened  Jrteiyaifttfr  6$ 


Lrga  Containerized  ? 

JS>* 


SERIAL  NO 


Casing  Volumes  j  Remove 


0  1 1  I  ?  1  ‘Z  !  2-5  N^l 

1:3?  y  ■  j 13  Ji2^d .  n  nikM  4§ 

ill.  1M1  rn  1JH  fr,7$j  a/)| 

- — g6^Jtye»>(  Q.f^v/  6>v  ~  I  i6;  | 

^  ?^lS  ~4^  Puv-^J  ^  uXH  C*v 


506.16K.  ,  IjSN) 


::ZQUNimTER$AM'L:XG ,  .^  u*u  a^ci 


'  I'fuiiiD.  Na.  ,: 


££oo3*i  Iaj  o  H 


:  Cisi/g  Diameter 

j  «/•:& 


.Casing  Sudtup 


;  ds>x<\A 


j  Static  Wafer  Levs!  (from TOC) 

13,  (t 


VStapto  EquipeSnrt  i 

U  “* _ j  SERIAL  NO. 

O  1.40" Saanw Pump  (TeJiOft  Tuoing;  j  Tftnp^*u..v 

U  J.WBsnneflPumpnelkxiTubi:;?)  D  56wcr,o;  1‘‘ 
□  U*ymFurrp(PVCTubir>g)  j  □  Backup.  ,0 

Q  Grurcdlqs  .Vno  (Neccreno  j  o.ir  :  •' 


Start  Point 


£1  Sfo.  H 


F 1125-1  .  .  , 

Harding  Lawson  Associates  vv/^  (  I 

GROUNDWATER  SAMPLING  HELD  DATA  SHEl 


Well  ID.  No. 


Task  O  1  ■  O  .  ( 3 
Job#  ^ 


Log  Book#. 
Page _ L1 


HToc^Kdoi 


Purge  Equipment 

□  Other 


Analytical  Equipment 


Casing  Diameter 

H 

in. 

Casing  Stickup 

x.\~l 

ft 

Total  Well  Depth  (from  TOC) 

Static  Water  Level  (from  TOC) 

15-23 

ft 

Water  Thickness 

1  O.H3 

ft 

GcB^Volume 

gal. 

r— i  .  LJ  Beckman  phi  21 

□  t.«r  Berman  Pump  (Teflon  Tubing)  Q  Beckmanphj10 

□  180-BOTneiiPumpfWton Tubing)  Q  OrionSAJSO 

□  Meyers  Pump  (P  VC  Tubing) 

□  Gmndfos  Pump  (Neoprene 
Tubing)  □  2  m.  □  3  in. 

Sj  Stainless  Baiter. 

OJ).  LENGTH 

1.65-  □  □  2  ft. 

1  85-  □  □  3  ft. 


SERIAL  NO.  ^3oy 


SERIAL  NO. 


Sample  Equipment 
□  Other 


Holer  Calibration 

pH  7,o/=  l-o  / 

pH  /°-ot  -  /  o,-o  7 

Conductance  Standard: _ 

Measured  Value: _ 


Dissolved  Oxygen 
Calibrated  to _ 


Alkalinity  Titration  Results  (Acid  Concentration: 

Start  Point  _ _ 

pH  8.3  5.1  4.8 


.  .  Time 

at  i'-l-  ?  ae 

Time 

at  Y- J  o&  &g3  o 

_ jimhos/cm  at  25°C 

Time 

.  jimhos/cm  a!  25°C _ 


°C 


0.1 6Nt  1.6N) 


Screened  Interval  (from  GS) 


Purge  Containerized  ? 

jgjYes  □  No  Destination:  \}cJrr\ 


Time 


I*U 


133 


(SS( 


(11-  ( 


Analytes  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite  Partial  Suite  (explain) 

Rinse  Blank  Field  Blank  Trip  Blank 


Initial  Readings: 

□  HNu  JOG  0*0 

□  OVA  BZ  07  o 

B  Microtip  Bkqnd  o  -  o 

SERIAL  M.££2l2lLi 
HSO  Signature: 


Condition  of  Well,  Remarks: 


Sample  Readings: 

TOC 

BZ” IH 
Bkond 

Protective  LewaL 
b  cjjy 


Sampler’s  Signature:  ^ 


ei  s,t<L  h 


Harding  Lawson  Associates 

GROUNDWATER  SAMPLING  FIELD  DATA  SHEET 


Well  ID.  No. 


Casing  Diameter 

i  , 

Casing  Stickup 

zM  t 

TotaJ WelJpepth (frpm TOC)  ^ 


Purge  Equipment 

□  Other 

□  1.40*  Bennett  Pump  (Teflon  Tubing) 

□  1.80"  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  Grundfos  Pumo  (Neoprene 
Tubing)  □  1  m.  □  3  in. 

EX'  Stainless  Bailer 

0  D.  LENGTH 

1.65*  □  &2ft. 


1.85*  □ 
3.75*  □ 

Li'n 

SERIAL  NO. 


»  2ft. 

□  3ft. 

□  4ft 

□  _ * 


Water  Thickness 

M  .1  } 


□  1.40"  Bennett  Pump  (Teflon  Tubing) 
G  1.80"  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  Grundfos  Pump  (Neoprene 
Tubing)  □  2  in.  U  3  in. 

□  Stainless  Bailer 

O.D.  LENGTH 

1.65*  □  □  2ft. 


Analytical  Equipment 
pH  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250, 

Other  HyjwO 

SERIAL  y 

Conductivity  Meter 

□  YSI  Model  33 

□  Orion  122 
B:Other  Ifyy&c 
SERIAL  NO. 


Dissolved  Oxygen  Meter 

□  YSI  Model  50B 

SERIAL  NO. _ 

Temperature  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250  . 

IS  Other  ftm&C 
SERIAL  NO.  'rQ\Xt 


Task  C0>  1  *  O6}  •  1 3 _  Log  Book#  i& 

Job  #  ^2-  |  fT  ~7  ^ _  Page _ j*_of { 


Sampler’s  Initials  Time  Date 

M6S  lo$°  On  fay 


Meter  Calibration  jime 

pH  ZL2i  rD-iSi  at  ^  O?0o 

<s yz  Tme 
at  (oO<  y  OE  Ogo  o 


_ pmhostan  at  25°C 

Time 

„  pmhos/cm  at  25°C _ 


dh/* ^ .  ji=  fa_o 

Conductance  Standard: 


Measured  Value: 


Dissolved  Oxygen 
Calibrated  to 


Alkalinity  Titration  Results  (Acid  Concentration:  0.1 6N, 
Start  Point _ 


Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 
Field  Blank 


Trip  Blank 


Initial  Readings:  Sample  Readings: 

□  HNu  TOC  6.0  TOC _ 

□  OVA  BZ  r>d  BZ _ 

H33  Microtip  Bkand  <0/J~  Bkand  ~ 

Protective  Lev®!: 

SERIAL  NO.  HUMUS  .% 

HSO  Signature: 


Condition  of  Weil,  Remarks: 


Sampler's  Signature: 


£  I S  <+£ 


F  1125.1  . 

Warding  Lawson  Associates  \yV  £(  l  Ptsefohr^rtff 

GROUNDWATER  SAMPLING  FIELD  DATA  SHEET 

in  II  _  J  l  IN  . ■  '  I  . . .  .1.1.  "I  — 

Analytical  Equipment 
pH  Meter: 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250 
0  Other  M»  dgc 
SERIAL  NO  ^3  erf 


Purge  Equipment 

□  Other 


Casing  Stickup 

S.U?  ft 


Total  Well  Depth  (from  TOC) 

u&M-# 


Static  Water  Level  (from  TOC) 

1 1.05  a 


Water  Thickness 

13.11 


£esf]tfVolume 

(o  gai. 


Screened  Interval  (from  GS) 

ViM  ft 


Purge  Containerized  ? 

^Yes  □  No  Destination: 


□  1.40“  Bennett  Pump  (Teflon  Tubing) 

□  1.80“  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (P  VC  Tubing) 

□  Grundfos  Pump  (Neoprene 
Tubing)  □  2  m.  □  3  in. 
Stainless  Baiter 

OJ).  _  LENGTH 

1.65“  □  □  2ft. 

1-85-  □  S3ft. 

Sn  □  4ft. 

□  □  _fl 

SERIAL  NO. 


Sample  Equipment 

□  Other 

-  □  i.40“  Bennett  Pump  (Teflon  Tubing) 

□  1.80“  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  Grundfos  Pump  (Neoprene 
Tubing)  D2tn.  U3in. 

□  Stainless  Baiter 

OJ).  LENGTH 

1  65-  □  □  2ft. 


Task  ot.  C?Q.  /  5 _ 

Job #  ‘Z-C  S'?* 


s 

MBS _ /  /  <£>e> 

Meter  Calibration  ~ 


Log  Book#  fj* 
Page _ [  of  / 


Date 


Time 

Number  of 
Casing  Volumes 

a# 

0 

1.85 “  □ 
3.75“  □ 

—  □ 
SERIAL  NO. 


Gallons 


□  3  ft 

□  4ft. 

□  _ ft 


Conductivity  Meter 

□  YSi  Model  33 

□  Orion  122 

S’  Other  fSyvkic 
SERIAL  NO.  TSOY 

Dissolved  Oxygen  Meter 

□  YSI  Model  50B 

SERIAL  NO. _ 

Temperature  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250 
S7  Other  ttyda c 
SERIAL  NO.  Voi 


Filtration  Equipment: 

□  Geotech  Peristaltic  Pump 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micron  filter 

Water  Level  Meter 

□  Solinst 

SERIAL  NO. _ 


pH  \°-Oi  =  f&t&( 

Conductance  Standard: _ 

Measured  Value: 


Dissolved  Oxygen 
Calibrated  to _ 


Time 

at  £<3-?  °Soo 

Time 

at  &Q  ?  08 oo 


_ _ jimhosfcm  at25°C 

Time 

.  pmhos/cm  at  25°C _ 


Alkalinity  Titration  Results  (Add  Concentration:  0. 1 6N,  1 .6N) 

Start  Point 


Sampler’s  Signature:  # 


El  Site  4 


Hardirig  Lawson  Associates  V^H  P^£  W 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 


Well  ID.  No. 
pi 

1'ooWMyi/oeW 

Casing  Diameter 

‘j  .. 

Casing  Stickup 

». 

Total  Well  Depth  (from  TOC) 

H.?f  Aw$_ 

Static  Water  level  (from  TOC) 

144k  ft. 


Purge  Equipment  Analytical  Equipment 

!□  Other  pH  Meter 

-  □  Beckman  phi  21 

□  1.40"  Bennett  Pump  (Srflon  Tubing)  □  Beckman  pH  10 

□  '-BO"  Betmett  Pump  Oeflon  Tubing)  q  orionSA250 

□  Meyets  Pumo  (PVC  Tubing)  Other  (4-  c 


Task  mWO±_Q^_L3  Log  Book*  /? 
Job*  'l  1  S~~7  _  Page _ (.of _ / 


Time 

1540 


Meter  Calibration 


^  Time 


□  Grundfos  Pump  (Neoprene 

Tubing)  □  2 'm.  0  3  in. 

t^T  Stainless  Bailer 

OJ).  LENGTH 

1.65'  □  ^2  ft. 

1.8ST  □  □  3  ft. 

375-  □  □  4IL 

□  □  _ ft 

SERIAL  NO. 

Sample  Equipment 

□  Other 


Water  Thickness 

573 

ft 

easing  Volume 

l  OSS 

gal. 

L— I  vmwnw«-*.«*v 

1Ef  Other  blydta  c 

SERIAL  N03H£j!_ 

Conductivity  Meter: 

□  YSI  Model  33 

□  Orion  122, 

Other  !22£Z  O 

SERIAL  NO.  f  3  QY 

Dissolved  Oxygen  Meier 

□  YS!  Model  SOB 

SERIAL  NO. _ 

Temperature  Meter 


pH  7-*^  s  7*&(  at  OPoo 

Time 

pH  /  <a  Q!_=_g0_£]_  at  fop,  f 

Conductance  Standard: _ umhostem  at  2! 


Measured  telue: 


Dissolved  Oxygen 
Calibrated  to _ 


_ junhastem  at  25°C 

Time 

jimhos/cm  at25°C _ 


I'jt-IU  K 


□  1 .40*  Bennen  Pump  (Teflon  Tubing)  Temperature  Mel 

□  1 .80*  Bennett  Pump  (Teflon  Tubing)  □  Beckman  phi  21 

□  Meyers  Pump  (PVC  Tubing)  □  Beckman  phi  10 

□  Gnjndfos  Pump  (Neoprene  □  Orion  SA250  , 

Tubing)  Q2n.  U3in.  S  Other _rmao 

lJ  Stainless  Bailer  QPRIAL  Wf)  '  dlcti 

OJ).  LENGTH  SERIAL  NO.  i. 

1.65*  □  □  2  ft.  Filtration  Equipm 

If*  D  □  3ft  □  Geotech  Peristal 

3  .  3  D  4  ft-  □  Geotech  0.45  mi< 

U  - n  Disoos. 0.45 mia 


•  Alkalinity  Titration  Results  (Acid  Concentration:  0.16N,  1.6N) 

I  Start  Point _ 

pH  8.3  5.1  4.8  4.5 


#dicks  | 


1.85*  □ 
3.75*  □ 

—  □ 
SERIAL  NO 


Purge  Containerized  ? 

5)  Yes  C3No  Destination:  QfUKT 


Filtration  Equipment: 

□  Geotech  Peristaltic  Pump 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micron  fitter 

Water  Level  Meter 


Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 

Field  Blank  Trip  Blank 


InftWRra 

□  HNu  TOCflS 

□  OVA  BZ  0. 

Microtip  Bkgnd  _c 


SERIAL  NO.  P  r 
HSO  Signature: 


Sample  Readings: 

TOC 

BZ _ 


C.  Ap 


Protective  Lewi: 
B  C 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


GROUNDWATER  SAMPLING  FORMS 


ei  s  ;■*«.  t 


M/l 

z/*j/<t  y 


F  H25.1 

Harding  Lawson  Associates 


hklA 


C3  t  U/  1  S (X  /Kp{  l 

Pump  ’fO^ntfle 


Well  ID.  No. 

t-Tr.ClWcccl 

Purge  Equipment 

□  Other 

□  1.40*  Bennett  Pump  (Teflon  Tubing) 

□  1.80“  Bennett  Ptimp  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  G/undos  Pump  (Neoprene 

Tubing)  □  2  m.  □  3  in. 

c2  Stainless  Bailer 

OJ).  LENGTH 

1.65-  □  D.21 

1.8S-  □  JSf  3ft. 

3  75-  □ 

— '  □  □ 

SERIAL  NO. 

Casing  Diameter 

1  , 

— ww 

Static  Water  Level  (frorfi  TOC) 

H  it  <1 

Sample  Equipment 

□  Other 

□  1.40“  Bennett  Pump  (Teflon  Tubing) 

□  1.80“  Bennett  Pump  (Teflon  Tubing) 

□  Meyere  Pump  (PVC  Tubing) 

□  Gnjndfos  Pumo  (Neoprene 

Tubing)  □2  k  0  3  in. 

'S  Stainless  Bailer 

OJ).  LENGTH 

1.65“  □  □  2  ft. 

1.85- n  is:  3  ft. 

3-75“  g  □4  ft. 

- *  □  □  _ .ft 

SERIAL  NO. 

Water  Thickness 

?-H3-  t 

2  -Gasing-Volume 

[  \0‘%  gal.  i 

Saeened  Interval  (from  GS) 

h~  l\  ft 

Purge  Containerized  ? 

JjSfYes  □  No  Destination:  ^ 

)6 

SHEET  v 


l  ^  Paoe  )  of  / 

Sampler's  Initials 

Ml 

Time 

ms 

Date 

zhbi 

Meter  Calibration 

PH_Z £]_=  7.QC 

at  /  7 

*  Time 

»c  Dl V& 

OH  HC\-_  H  C c  „  /7  < 

Time 

»c 

Analytical  Equipment 
pH  Meter: 

□  Beckman  phi  21 

□  Beckman  phi  10 
Orion  SA250  j 
Other  HyaPjC- 

SERIAL  NO.  KTfMfc 


Conductivity  Meter: 

□  YSI  Model  33 

□  Orion  \22\  ; 

5?  0^er_MvduC 

SERIAL  NO.  ‘j/OlE 


D1 

□  Yj 
SE1 


1 — 3 - 

Temperature  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250 
T3  Other 

SERIAL  NO.  4tC~l£ 


Filtration  Equipment: 

□  Oeo^bi  fematic  Pump 

□  Geo/e^.^ijcran  filter 

□  Dispos.  0.45  fmon  filter 
Water  Level  Meter 

^serial no.  [SOV 


Conductance  Standard: 


/mi  3 


iimhos/cmat25°C 
<£  Time 


,  _  -  ^  j  T9  lime 

Measured  Value:  C  pmhos/cm  atB^C-  u  1^ 

j\J  j 


Dissolved  Oxygen 
Calibrated  to _ 


Time 


°C 


Alkalinity  Titration  Results  (Acid  Concentration:  0.16N,  1.6N) 

Start  Point _ _ 

pH 


8.3 


5.1 


4.8 


4.5 


#Clicks 


Color 


Sample  Depth:  (ft.) 

Pump 

TO3WW'  Rato 

a_  — /a —  nae 

GPM 


Time 


lie  CQ  M  hi. 


/ns 


Number  of 
Casing  Volumes 


r  3. 

L>&»iVecl 


J 


Gallons 

Removed 


lie 


j8^L_ 

*ixzi 


Water 

Level 


5.  Ml 


laxa 


Temp 

°C 


Q.t 


SC-H 


n.s 


E.C. 

fimhos/cm 


Cn 


1,'iU 


£33 


SHI 


pH 


7'irn 


7  u 


Apf 
Pup 

Jripth  ft. 


Visual  Description 


to 


tty/ 


6.0 


CO 


C£ 


C.B 


c.c 


£fc<i  Jp r 


Li 


V' 


fait* 


D*  w  jovj 


JouJy  j  Wki&ujij 

teidaS- 
tuihiA 


SiqWy  cloudy 


-*fcr 


Slightly  ebuej y 


5_  f)e\ 


'nm 


^ev  level  <■&.**$  o\D  i-c 

* 


Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 

Field  Blank  Trip  Blank 


Additional  Comments:  it'll  I  J  /  i  I 

Ovly  st  btrtwe  i/chm  +*/(?' »  CH'  wefe  lo<*  tvmy 

U  Ml  S MflpJ  «/  11)? &  ^1% 


Initial  Readings: 

□  HNu  joe  I'tk. 

□  OVA  BZ  "TTTy 

§£  Microtip  Bkond 


Sample  Readings: 

TOC  /J 


BZ  ... 

Bkond  )// 


Protective 
B  C 


SERIAL  NO.  $0lM  ,  7  ,  -  v>-  ..  .  . 

HSO  Signature: "  J  /%Z^_ 


Condition  of  Well,  Remarks: 


Sampler’s  Signature: 


A 


El  5  He  *L 


Handing  Lawson  Associates  (s  >-  L\.  Uip!  I  Mj)  !  I  rfj 

GROUNDWATER  SAMPLING  FIELD  DATA  SHEET 

_____  ^  Purge  Equipment  I  J 

£iCc  ifty^cc  >  n -  □ 

7T —  ni - □  1.40*  Bennen  Pump  (fellon  Tubing)  n 

Cesing  Diameter  □  .  ory.  nonnafr  Piimn  nafinn  Tnhinnl  r-i 


Casing  Stickup 

~  b.H 

TotaJWel!  Depth  (from  IOC] 

rE&k‘ 

% 

‘W 

$tatic\Vaier  Level  (/fom  TOC) ’ 

2,tS i 

ft 

Water  Thickness  j 

ft 

SesucpVolume  [ 

n  3.  i 

gal. 

^7  j  /  □  Mey&rs  Pump  (P  VC  Tubing) 

I  *  ft  Q  Gwndfos  Pump  (Neoprene 

***(  T  0J>.  LENGTH 

I  I _ gal-  1.6S*  □  □  2(1. 

Screened  Interval  (from  GS)  1SS  1?  3fl- 

<  ,  '  3.75"  S  □  4)1. 

/  __  /  I  ,  — □  _ft 

/yS  I  I  ft-  I  SERIAL  NO. 

Purge  Containerized  ?  N 

feCYes  □  No  Destination:  ^  | .  [V  [A^S 


Purge  Equipment  Analytical  Equipment 

□  Other  pH  Meter: 

- - - - — —  ■  -  □  Beckman  phi  21 

□  1.40-  Bennea  Pump  (feflon  Tubing)  D  Beckman  phi  10 

□  1.80"  Bennett  Purr©  (Teflon  Tubing)  r~i  orinn^AP'tt 

□  Meyers  Pump  (PVC  Tubing)  ‘fer’ rvhor  ULJ 

□  GrundfosPumc  (Neoprene  6  ™/rf\  % 

/  Tubing)  □  2  k  D  3  in.  SERIAL  NO.  j <UQ  7 

£>  Stainless  Baiter  Conductivity  Meter 

□  ysTmS 

1.8S-  □  M  31  □.  Orion  122.  j 

3.75-  K  Q  4i  0  Other 

_ '  □  □ _ ft  SERIAL  NO.  9/  0  7_£ 

-Ir—  aift- 

□  1.40"  Bennea  Pump  ffeflon  Tubing)  Temperature  Meter: 

D  1.B0"  Bennett  Pump  (Teflon  Tubing)  CH  Beckman  phi  21 


Conductivity  Meter 

□  YSI  Model  33 

□  .Orion  122.  j 
M  Other  [fyAotC 
SERIAL  NOW 0?l 


Task  OJpj  I  si*  (frCjiaq  Book#  /H 

^ I  7^ 1 0 1  •'tQy  j  ^  Page  /  of J_ 

Sampler's  Inrtials  Prime  — T  Date  1 

1  \S3T_  Utfelff 

Meter  Calibration  j[me 

ph  toi  *  lie  *  ix  °c  cnssL 

*  oH  tLCL  j Led  at  IZ  PC  65£± 


Conductance  Standard:^ 
Measured  Value:  [  ^ 


Dissolved  Oxygen 
Calibrated  to _ j 


i/cmat25°C 


Temperature  Meter 


□  Beckman  phi  10 

□  Orion  SA250, 

K^*  Other /-AyeUc 
SERIAL  NO.  '  <3/£1 


Alkalinity  Titration  Results  (Acid  Concentration:  0.1 6N,  1 .6N) 

Start  Point _ 


Filtration  ^qi 

□  GeotachPei 

□  GeoBciO./ 

□  Db^oAaJjLE 
Water  Level 

SC  Solinst 

'  QPPIAI  WO 


foment: 

(static  Pump 
Stnlcron  filter 
^non  filter 

Meter 


pH 

8.3 

5.1 

4.8 

4.5 

♦Clicks 

Color 

' 

Sample  Depth:  (ft.) 


'lb/?, 


Analyses  Requested  (see  COC) 
QC  Samples:  GG/MS 

Additional  Analyses: 


Additional  Comments:  /  ,  /  / 

£/ily  \jc\ui,r€5  LJO'F  Out  cl  UP  tV  |  HSO  Signature: 

UJett  ^4  is3? 


£1  S3Z  1 


dvxpl  i 


F  1125.1 

Harding  Lawson  Associates 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 


Task 


^3^  / 1 


P\$(L 


Loo  Book*  Jjf_ 


Casing  Diameter 

in. 

Casing  Stickup 

(•71 

ft.,, 

1:  /  *  . ,, 

Total  Well  Depth  (from  TOC)7^L%^ 

Static  Water  Level  (fn/m  TOC) 

^  ■‘15'  , 

Water  Thickness 

ft 

r  CaaBfrVolume 

**131 

gal. 

Screened  Interval  (from  GS) 

£-»l 

ft 

w 


Well  ID.  No. 


□  1.40"  Bennett  Pump  (Teflon  Tubing) 

□  1.80"  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tiding) 

Q  Grundfos  Pump  (Neoprene 

1^.  Tubing)  □  2  m.  Q3  in. 

W  Stainless  Baiter 

OJ).  LENGTH 
1.65"  □  Q  5  ft. 

i.as-  □  ^3ft 

3-75"  e  □  41 

—  D  □  _jt 

SERIAL  NO. _ 


Purge  Containerized  ? 

T^Yes  □  No  Destination: 


Purge  Equipment 

□  Other 


Sample  Equipment 

Other 

|D  1.40"  Bennett  Pump  (Teflon  Tubing) 

□  1.80"  Bennett  Pump  (Teflon  Tubing) 

□  Meyere  Pump  (PVC  Tubing) 

□  Grundfos  Pump  (Neoprene 

,  Tubing)  □  2  m.  Q  3  in. 


0 D.  . 

1.65“  □ 

1.85-  a 
3.75"  Ef 

SERIAL  NO. 


LENGTH 

t2ft. 
31 

41 

□  _ 1 


Analytical  Equipment 
pH  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250  \ 
I^Other _ML*fr*L  ^ 

|  SERIAL  HoVqjOjP 

Conductivity  Meter 

□  YSI  Model  33 

□  ,Orion  122;  \ 

re  Other  Uyd&c. 
SERIAL  NO  tdyp 

Dh*y 

□  Yi 

SERIAL*  t 
Temptin' Motor: " 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  $A250f 

S  Other^L^kc  ^ 
Serial  Na7^fTf?7£ 


Jobf^R)^  7 Page  )  of 


Sampler's  Initials 

pi#. 


Time 


Meter  Calibration 

ph  7.pu  7-oi 


Date 


3/sM 


*J&SL*cgMsr 

y  Time 

pH  i±M  at  13L&CM2BZ 


Conductance  Standard: 


pmhos/cni  at25°C 
Time 


j  /  7<iT  Time 

Measured  Value:  j  umhos/cm  atWe- 

A 1/4*—*— 


Dissolved  Oxygen 
Calibrated  to _ 


Alkalinity  Titration  Results  (Acid  Concentration:  0.1 6N, 

Start  Point  _ 

pH 


1.6N) 


8.3 


5.1 


4.8 


4.5 


55- J.  A 


Time 


/  ^ 


152a. 


I3is 


Number  of 
Casing  Volumes 


vL'W 

■&nphi 


Trtific,) 

W*  oniisi 


Gallons 

Removed 


H 


as 


i  i  v 


P^TFcl  | 

■£rx*fkhkrl-  /f/aa 


Water 

Level 


^  3e 


IMS 


63H 


r  C  J:,hr 

75 


Rltration  Equipment: 

□  GeotecjtoedtfijQPump 

□  Geoteri  1. 45  jfyHn  filter 

□  Dispo/.  O.Vb jfijpdrv filter 

Water  Level  Meter 

^vSolinst  k 

SERIAL  NO.  pffl/  I 


Temp 

°C 


Sit 


H  71 


5M 


4v-y 


n3& 


E.C. 

pmhos/cm 


usu 


&2i 


7&S 


73% 


tic:  4 

<fj — 


#Clicks 


Color 


Sample  Depth:  (ft.) 

Ts' 


pH 


l.T$ 


111 


m 


Vp 

C. 


4i 


7-Jc 


IJjL 


fio 


Analyaet  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite  Partial  Suite  (explain) 

Rinse  Blank  Reid  Blank  Trip  Blank 


Additional  Comments:  \  \  j  I  /  /  ; 

dPr\(v  fvte  bcreMe  uclu,m<s s  vjere  otf- 

d-U(?  fc  locc  recUrjf  ,<>/’  40^/7,  (Je/r  ^^4/^ 


#3 


K>  cO 


Pump 

Rate 

GPM 


oc 


0.0)0.  C 


W 


W‘jpr 


mer 


M 


jvl 


Approx/ 
Pujpp 
h  ft. 


-t**- 


Visual  Description 


C-leos,  some 
sj/f- _ 


$  I  'Cf  h  jlyC  h‘l 


I  nit  id  Readings: 
□  HNu  TOC  %  2 

QOVA.  .  BZ  l-T 

Microlip  Bkand  f.y 


Sample  Readings: 

TOC  (9.0 
bz  zee 

Bkond  p-n 

Proteaive  Level: 

B  C 


SERIAL  NO.  . 

HSQ  Signature:'^^^ 

Condition  ofjWelJ;  Remarks: 

Sampler's  Signature:  ^ 


/ 


£J  srk.  1 


Harding  Lawson  Associaes  +5c'lf'icle 

GROUNDWATER  sampling  field  data  sheet  [ 


Well  ID.  No. 

Excelled 

Casing  Diameter 


Purge  Equipment  Analytical  Equipment 

bother 

□  1.40-  BennenPurrpOeflon  Tubing)  §  Bed^prtlO 

□  l^TBennea  Pump  ffelion  Tubing)  n  Orion  SA2S0 

□  Meyers  Pump  (PVC  Tubing  p=j  m  , 


*&L 


Casing  Stickup 

- .  11 

ft. 

Tc^al  Well  Depth  (Iron 
<K  10 .15/ 

?;%,.* 

fC  34 

Static  Water  Level^from  TOC)  J 

1*5*1 

ft 

Water  Thickness 

Utlf 

ft. 

Casing  Volume 

L  HU 

gal. 

□  Grundfos  Pump  (Neoprene 
Tubing)  □  2  m.  □  3  in, 
J2f  Stainless  Bailer 

0D.  LENGTH 
t.65*  □  n.2(L 

las-  g.  Un. 

3-75”  K  □  4  ft. 

- .*  □  □  _fl 

SERIAL  NO. 

Sample  Equipment 
!□  Other 


Job#  2\S7HsOL  10.13 
~  Sampler's  Initiate  Time 

M  I  mi 

Meter  Calibration 

pH’-LjQj  Q.QI  at  /£ 


Log  Book#  /  T 

Page_] _ of  f 

~  Date 

dih t 


serial  no.  _Ei£L2£k 

Conductivity  Meter 

□  YSI  Model  33 

□  Orion  122,  i 
Eg.  Other  fjydAC 
SERIAL  VOTJEUp.  l3i 
Dleeolved  gtJltfipr 

g  zmHL 


Meier  lauoreuon  ^ 

pH~?.or  =  1-01  at  /fl.  <T  °C 

Time 

pH 4 .Q)  =  4-rw  atJLS LlSL 


Conductance  Standard:  r* 

Measured  Value:  I  £ 

Dissolved  Oxygen  A/  / 
Calibrated  to  /V  /j 


_pmhostan  a?25S§ 


□  1.40“  Bennett  Punp  (Teflon  Tubing)  Temperature  Meter 

□  1.80"  Bennett  Pump  (Teflon  Tubing)  □  Beckman  phi  21 

□  Meyers  Pump  (PVC  Tubing)  □  Beckman  phi  10 


Screened  Interval  (from  G$) 

5.6"  -1C. 5  >t 

Purge  Containerized  ? 

/S  Yes  □  No  Destination: 


J  yjiunmwo  rump  intwimm 

.  Tubing)  □  2  m.  O  3  in. 
&  Stainless  Bailer 

0.0.  LENGTH 

t.65-  □  □  .  2ft. 

1.85-  n  0  3  ft. 

3.75-g:  -Q  4  ft. 

_ :  □  □ _ ft 

SERIAL  NO. _ 


55W  An 


□  .  Orion  SA250  v 
*S:  Other  fivd^iC^ 
SERIAL  NO.  0  7& 

Filtration  Eqcipnjerrt: 

□  Geote&  Peitf  mi/flump 

□  GeoterAo.45  pdE»filter 

□  Dispc^.AdfemidDnatter 

,  Water  level  Merer 

tSf  Solinst  tint! 
SERIAL  NO.  l&vni 


***'  Alkalinity  Titration  Resutts  (Acid  Concentration:  0.16N,  1.6N) 

Start  Point _ 

lac^  pH  8.3  5.1  4.8 _ 4.5 

0  7l£  #Clicks  I  I  I  I 


“7„  •  c w 

filter 


I  Sample  Depth:  (ft.) 


Time 

Number  of 
Casing  Volumes 

Gallons 

Removed 

Water 

Level 

Temp 

°c 

E.C. 

pmhos^cm 

pH 

Pump 

Rate 

Approx. 
Pump 
Depth  ft. 

Visual  Description 

lnll/3 

U  L*k 

c 

15s) 

5j7 

79*1 

7^ 

jGPM 

3^5^  V  Qc»Jd  y 
ibw  s,l  i. 

li.  3i 

/ 

15 

°\  m 

7/7 

c><t  6 C 

be* 

ii/cjbfly  C lo uAfa 

.We  s,  It 

Tni  J*  fbpvity 

- — 

a 

7«37 

CA 

c.c 

$•:>  Iff 

doiiAy 

m 

a 

3c 

9(5; 

H?-3 

7g| 

CO 

c.c 

t)^  . 

j/ r5  ilifydeutly 

‘/xk- 
^-1  / 

Ye 

vpB  j  u. 
■dI  ?7 

l$Vp 

. 

k/p 

j-O 

3  ' 

Ml  f  i 

J 

1 

Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 

Additional  Comments:  ,  r 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 

Field  Blank  Trip  Blank 


Irtionai Comments:  .  lit  1  L*  J  i  /  / 

)y  Z  knUe  voltfi'r  UT'/  ji£,  'ZPr 
re&wp  ofue/t  ‘■Milled  «i- If  31  01  S/s/T? 


Initial  Readings: 

□  HNu  TOC  S.X 

□  OVA  BZ  ff.W 

j2  Microlip  Bkand 

SERIAL  N0iti4  930 1  ri 

HSO  Signature:  Jj.fk 

Condition  of  Well,  Remarks: 


Sample  Readings: 

TOC  U 
BZ  77T 
Bkand  JTj 

Protective  Level: 

B  C  0T} 


Sampler's  Signature:  K 


(S^lO  .  S<5  f>^p  I «' 


EX 


••  .tu.i 

Harding  Lawson  Associates  - 

GROUNDWATER SAMPLING  HELD  DATA  SHE? 

(Well  ID.  No.  I - ~ - — 7- - ; 


Well  ID.  No. 

£  I  00  J./1  vQOo ) 


Diameter 

it 


Casing  Silckuo . 

>  4  3 

Total  Well  Depth  (from  TOC) 

10^3 


ft 


Joo  it 


ft 


j  Static  Water  Level  (from  TOC) 

.  ft. 


Purge  Equipment 

LJ  Other 

□  I.^Bem^nPumpOe/tonTubing) 
D  1.80*  Berman  Pump  (fefion  Tubing) 
,□  Meyers  Pump  (PVC  Tubing) 

□  Grundos  Pump  (Neoprene 

Tubing)  □  2k 
Stainless  Bailer 
O.D.  _  LENGTH 

1.65-  LJ  D  *5  J; 

^  □  B  ah! 

}  3.75*  E  □  4  ft. 

1  —  □  □  il' 

SERIAL  NO. 


Amryticii  Equipment 
pH  Meier 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250 

□  Other  yUatac, 
SERIAL  NO.  ±2D}t 


Water  Thickness 

nA  %  ,t 

.  .  - 
|  Screened  Interval  (frtJm  GS) 

i  k-UlA  "• 


j  Purge  Containerized  ?  ^  ^  i 

!$Yfes  □  No  Destination:  V 


Conductivity  Meter 

Q  YSI  Mode!  l'2 

□  Orion  122, 

□  Other 

SERIAL  NO.  QloH 


Sample  Equipment 

□  Other 

□  1.40*  Benneo  Pump  (Teiion  Tuoingi 
P  -J.80"  Bennett  Pump  (Teflon  Tubing; 
,□  Meysrs  Pump  (PVC  Tubing) 

'□  Gaindfps  Pump  (Nacpreno 
Tubing)  □  2  m.  □  3  J. 

B  Stainless  Baiter 

OJ3.  LENGTH 

1.65'  □  □  zs. 

>■55- '□  i2  3;, 

3.75*  55  □  < . 

— :□  □ 

SERIAL  NO.  .;/a- 


Dltsotod  Oiyften  nieter: 
□  YSI  Model  SOB 
SERIAL  NO. _ W /  A 


Tempenujr©  Mewn 

□  Beckman  prj  21 
CU  Beckman  p;a  1 0 
,  □  Orion  s.-isi 
j  ^  Olhci  H  ^ 

!  SERIAL  NC/JJLfc. _ 

UtiOtOCTl  .-'uriiJUirC  Pwiilu 


^  Log  Book#  -2(9 

j£d5jL!Li  g/  ~.  L2_l12  p£53  /si  2-. 


Al 

Meter  Caflbiation 


Tame 

Dale 

i  5a  5? 

_£/ 

i 


pH  lEjc  L^Ol 

pH -JL^M£2.  a-ML  ?c  ijlii 

Conduaance  Siandart:  /  Lf  1  3  ,;mhr^  a250c 

•  :  r  v%  • .  /  Time 

Measured  tehiKjlf  Y  ^  umhoa'cm  325°c  / ^  W5 

Dissolved  Oxygen  •:  %  y  .  .  y  Tww. 

Calibrated  at  ^ /A-  ^  fjj(Y 

Alkalinity  Titration  Results  (Add  Concentration:  0.1  SNf  1 .6N) 

Start  Point  tO  \  fir 

8.3  5.1  is 


pH 


j  #Clicks 


Gaotacn  OH  5  f;  j 


j  Color 


ftiilo/  L.  .  Jl  mVU.!  I 

uX  Sciinsi 

SERIAL  HO.  C1Q2'U? 


4.5 


-vf* 


Sample  Depth:  (ft)  ,:> 


^  j  /vyOf" 


ii.T.e 


Lillf 


«  o 


MS  '*3^ 


If- 36' 


If-'i'-L- 


Number  of  Gallons  V&er 

Casing  Volumes  Removed  Level 


pH 


-  rr1  1  - t — ~ 

i^n«A  Q__JL3$  :  |  S3?  !  6>  -f? 

,  ■ ,  !  ~  ~$e,rvis":  i 

W  £_| 2jV  i  j  I7(*  7  i 


Dissolved 
O2  master 


1/, 


1 15".  40 


I  6> 


111 


/  ?A 


7 


|5I,C*'’  1  7  5 y 


Cl:lf 


:Si-o*r  | 


ife.a 


«//k«r 


:§i. 


8 


47  3(5  c../t 


.A/ 


J 


^//i 


tA: 


A//VE 


WCtl  &  1 1  c.451 

r  JT^' ;  . - ~r^ - 1- 


noo^e.  rb!  1 


T‘?/ 


/7~7k  J u  ^  i  -  '  ^  ^ 


Anafy<^«  Requested  (see  COC) 

GO  Samples:  GC/MS 

AddhJonal  Analyses: 


^TLIi!  SOuC 

Rinse  £ij«c 


r'EsAlw  \CAfj.w,. 

F.u.-j 


& 

Rato 

GPM 


Depth  ft. 


VisuBl  Description 


4)a- 


A’/A- 


£.loudt^ 


H2P 


litSUtz 


■im 


% 


rz> 

rozs^ 


L&l 


!<A/^ 

5T(/tK 

I  |  £>  f va  More. 

A gz? 


- - j 

«■  I 

>kv  I 


a/a  j/a  I-T-,  I  ■  J  WJ*  1 

4- — I - A _ j  2Ulk  ‘4  7  ol  g^Klty 


Additional  Comments:  I  ^7 


n  UM  ln«*IRa#e!li»B*:  Samp*  feedings: 

□  HNu  TOC  g)-Q  TOC  'aTF* 

□  ova  Bz  Aer.to  bz  • 

S'Mwaip  BkQtid_d>rH  :  Bkaio  Ag ~A-  • 

Proteaiwl^y^ 

SERIAL N0./WA?^P/2^  ;  f  B  C  Q 
HSOi 


j 


!  We!!  ID.  No. 

£  tool 

'  Zcs>; jg  Diameter 

H  in. 

i  Casing  Stickuo . 

1  -  ¥3  it 

?  V»£'u  Depth  (from  TOC) 

■  [o^Ll  ^ 

S^Fc Water  Level  (from  TOC) 

!  *’1$  k 

|  Water  Thickness 

[  1.16  ft 

iriietvaJ  (frtTm  GS) 

c*  -  n  ft. 

;  Purge  Contsnerced  ? 

:  £8  Yes  □  No  Destination: 


Purge  £quipmertf 

!□  Other 

-□  1.40*  Scfinea  Pump  (felon 

□  1.80*  Bennett  Pump  (Teflon  Tubing) 

□  Meyera  Pump  (PVC  Tubing) 

G  Gnjndoa  Pump  (Neoprene 

Tubing)  □  2  k.  G3ir, 

G  Stainless  BaBer 

OS).  LENGTH 

1.65*  □  □  2, 

^  1.65*  □  a5s; 

3.TS-  '%  2  .. ,, 


_ j  SERIAL  NO.  fO|fT~ 

Sample  Equipn«m 

□  Other 

LJ  1.40"  Ber.naa  Pump  (felon  Tuci/ju; 

□  .1.60*  Bennec  Pumc  (feib.1  TutDg; 

□  Meyers  Pump  (PVC  Tuub; ) 

□  Gnjndos  Pump  (Neoprenu 
Tjl  W  Tubing)  □  2  n. O  3  :,i. 

C.D.  _  LENGTH 

i  -  J  □  2  a. 

'  1.S5-  Q  *  3fe 

375’  p^.  —  ’ 

I  SERjALKO.  mTa'  ' 

7?  f*T  rvGL  • 


<  Analytical  Equipment 

_  %ri 

G  Beckman  p;i  21 
D  Beckman  pri  10 

□  Orion  SAJ50 

□  Other__t™AAC 

ConckjvuViiy  txa&t", 

i  □  YSI  •* 

i  □  Orion  ii. 

|  □  Oc. . 

SERIAL  NO.  _ 

’  QGoNira  Cv.y^ii  sicu..: 

L  Y  b  I  IlfnAj  J.  c 
|  SERIAL  NO.  _a^4*. 

:  _  TcfTipu*,iXi*w  i»»ciu. 

I  L_i  SecL:^: ....  1’ 

!  LJ  Beckm.;,-,  u.-  »j 


i  sampler's'  ■.;  ■  Time  "TEST 

;  *£»//*£$  \$o$ 

j  U«t»r  C*l&nUon  .,  - 

jpH  J3P-  '■* as  /£.P  oc  1510? 

ph  H  ‘-k£°  */*•*>  °c  /<Tr/  j 

Conductance  Standard^  -UU3  _jimhos/cmat25°C  :• 

.....  Tiwe  ' 


j  iwwaiiirad \Biue:  iMffe  pni.M/on a! 2^  IS*  K  ■  ■■ 

Drived  Oxygen  »  ,/  i::"5t . 

Calibrated  to  AJ  j  A-  p-.tfia!  A///1-  Cc  Ay  4  ; 

j  AjkaJiniiy  Titiation  Results  (Acid  Concentration;  0.16N,  1.6N)  ■ 


□  Orion  S.-LC. 

X  Olhu: 

pn 

15^ 

5.1 

SERiAL,vL.  1*6  If _  j 

bCiicks 

i  n'lr-.-.vkj  c  ,  ; 

Jl  1  / 

_ r 

~  ^p^5.%a»niavi 

_ ;  L/lipv*.  *..-w  j.'iiCfCit  I,uc: 

vOiOi 

T»|  4- 

*/**/* 


;  Selina  5  j 

j  SERIAL  NC.T*wJ 


Sample  Depth:  (ft.) 


Co  vU, 


ei  srfez. 


f  1125.1 

Harding  Lawson  Associates 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 

I  Well  ID.  No.  I -  OiimA  CmiI _ _ _ T 


*y'LvH.W©o'2_ 

Casing  Diameter 

.4  in. 

Casing  StickuD  "7 

Total  Weil  Depth  (from  TOC) 

V2..Q3  ft. 

Static  Water  Level  (from  TOC) 

Water  Thickness 


Purge  Equipment  Analytical  Equipment 

□  Oihef  pH  Meter 

□  1 .40*  Benneft  Pump  ffefioo  Tubing)  q  Bedcman  dH 


□  Meyers  Pump(PVC  Tubing) 

□  Grundfos  Pump  (Neoprene 

-^/Tubing)  □  2  in.  O  3  in. 
e  Stainless  Bailer 

OJ).  LENGTH 
1-6S-Q  H  21 

•  1.85-  □  O’ 3ft. 

3-TS-gJ  □  4  ft. 

- 'U  □  .ft. 

SERIAL  NO. 

Sample  Equipment 

□  Other 

D  1.40"  Bennec  Pump  (Teflon  Tubing) 


'S  Other  ytVO^C 
SERIAL  NO. 

Conductivity  Meter: 

□  YSI  Model  33 

□  Orion  122  . 

B  Other 

SERIAL  NO.  ^YSoH 

Dissolved  Oxygen  Melen 

□  YSI  Model  50B  . 
SERIAL  NO.  bSn 

Temperature  Meter 


Task  Ui 

Job*  iaSTH  f  OL-  V&*-  V-3 

Sampler's  Initials  I  Time 

Rots  I  i&$& 

Meter  Calibration 

pH  at  l  i 

pH  H43  »  tj.oo.  ^  t 
Conductance  Standard:  iM.  t3 


ton 

Loo  Book* 

_  Page^ _ of  X  2- 

Dale 

s  I  a-s-e* f 

-  Time 

J2 _ °C_7 l3o_ 

Tune 

l  O  °C  ~r\'5d± 


D  J.80"  Bennett  Pump  (feflon  Tubing)  □  Beckman  phi  21 


□  Meyere  Pump  (PVC  Tubing) 


□  Beckman  phi  10 


Conductance  Standard:  IK  13 _ iimhos/cm  at  25°C 

a  Time 

Measured  Ualue:_  jAA  7  jimhos/cm  at 25^  "7*3^ 

Dissolved  Oxygen  \  rune 

Calibrated  to  1}  /  IV  mnfl  at _ °C _ 

Alkalinity  Titration  Results  (Acid  Concentration:  0.16N,  1 .6N) 

Start  Point 


^  4  ,  gal. 

Screened  Interval  ffrffm 

L_J  Slain  less 
OJ). 
1.65"  C 
1.85-.' □ 

Baiter 

LENGTF 

□  2  ft 

□  3h. 

Serial  no.  • 

Fmration  equipment 

_  u 

^Clicks 

fo^ 

/jA  | 

IS-  a 

-3  ft 

375"  □ 

_*□ 
SERIAL  NC 

□  4  ft. 

□  _ 

1. 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micron  titer  I 

)olor 

Purge  Containerized  ?  ^ 

fi^Yes  □  No  Destination:  ^ 

)rov^ 

yvtU»S«>l{  ^ 

Solinst  ' 

SERIAL  NO.  ^2 ©36 

■ample  Depth;  (ft) 

Time 

Number  of 
Casing  Volumes 

Gallons 

Removed 

Wadter 

Level 

Temp 

‘ 17 

E.C. 

^mhos'em 

pH 

Dissolved 
O2  mg/Ker 

Pump 

Rate 

GPM 

Approx. 
'Pump 
Depth  ft 

Visual  Description 

U'.$< 

— 

c> 

O.SS- 

&.**« 

B 

\^M 

.H 

4 

4A5 

473 

TT2- 

C-Ke*.*- Pviv 

t>L- .  TuvloV 

16:  sc 

.6 

4 

-\.=U 

•  Rvsc<, 
•6/  .T iirbid 

,7 

7 

U-7  O 

»e>M. 

r 

Oi:c* 

3  -  u>( 

-•*  U>.©r 

i  i.1 

(**  § 

*hu0 

--  ■ 

H:ir 

1.3 

iz.  • 

\l-S5 

-tHz; 

S.33 

feb-^V 

-7^ 

octA^ir 

TovbiJ  , 

#  s. 

j 

i 

. . j 

l 

I 

,ni 

* 

Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 

Reid  Blank  Trip  Blank 


Initial  Readings: 

□  HNu  TOC  3*1 

□  ova  ez  n 

HJ  Microtip  Bkand  .*i 


Additional  Comments:  Lt*Cv  @ 

T,t).  &  2-3*  3*  ^ 

~v -  uk(JL_  *2-— 


Sample  Readings: 

TOC 

8Z_ _ 

Bkand 

Protective  LeveU. 
B  C  fiO 


SERIAL  NO.  8  c  J 

*T<jC'  HSO  Signature: 


Condition  of  Well,  Remarks:  v 

Ccj^v\t  Cc^S  Con*.  vM^  LbO^e 

Samplers  Signature: 


F  1125.1 

Harding  Lawson  Associates 

GROUNDmTER  SAMPLING  FIELD  DATA  SHEET 

(Well  ID.  NO.  |  T" 


£  r  OO  A  A)  00  2- 
Casing  Diameter 

±  K 

Casing  Stickup  . 

» 

Total  Well  Depth  (from  TOC) 

u&aS  2.  11 

Static  Water  Level  (tram  TOC) 

31  it 

Water  Thickness 

4 .  L  ft 

1  I  \0  gal. 
Screened  Interval  (frtffn  GS) 

7J  -  U.  5  tt 

Purge  Containerized  ? 

53  Yes  □  No  Destination: 


0  Pwp®  Equipment  Analytical  Equipment 

'□  ahw  ^  _  pH Iteter: 

n  r'?*;  □  SszSio 


Task_  /^,U/  s«wpl  >  Loo  Book#  A-O 

».  UHu m±E  '  *^X2. 

Samplers  Initials  Time  Dae 

Q%  37-  £'7-1 


□  Grundfo»Piimp(Necpt«ie 
Tubing)  □  2  n.  Q  3  »>• 

BT  Slainkw  BaSer 

OJ).  LENGTH 
1.6S-  □  □  2(L 

I  BS'  □  S  3  ft 

3-re-  (2  □  4fL 

—  □  O _ It 

SERIAL  NO. 

Sample  Equipment 

□  Other 


□  Orion  SA2S0 
12  Other  H 
SERIAL  NO. 

Conductivity  Meter 

□  YSI  Model  33 

SERIAL  NO.  Olio* 


Dissolved  Oxygen  Meter 

□  YSI  Model  506 
SERIAL  NO.  fjjn' 


Meter  Calibration 

oh  '?'  =  7 -a  0 

pH  H  =  H  <0  6 
Conductance  Standard:  , 


Time 

B\C£ 

Time 

<g[o  2- 


.  III1W 

Measured  \falue:  f  /  pmhostan  at  25“C  %  /  C 

k.c,  : 

Time 

Dissolved  Oxygen  #.  ..  '  . 

Calibrated  to  A )  In _ mgl  at  tJ jn  °C  k/fA 


□  1.40*  Bennss  Pump  (Teflon  Tubing}  Temperature  Meter: 

CD  1 .80*  Bennett  Pump  (Teflon  Tubing)  CD  Eeckman  pni  2 1 

□  Meyers  Pump  (P VC  Tubing)  □  Beckman  phi  TO 

□  Goindfos  Ajmp  (Neoprene  □  Orion  SA25G 

rti  ^  PJa  l=]3in-  CS  Other 

IS  Stainless  Bailer  TZnt.,  — — n~  . 

00.  LENGTH  SERIAL  NO  _lj_v|  AiLt — 

S  2ft-  Filtration  Equipment: 

•‘Spy  m  3J*  □  Geotech  Peristaltic  Pump 

•  JS  y  4  □  Geotech  0.45  micron  filter 

SERIAL  NO  U  - *  CD  Dispos.  0.45  micron  filter 

'  Water  Laval  Meter: 

S  Solinst  _  _  ^  / 

SERIAL  NO.  <?  £03  V 


I  AikaJinrty  Titration  Results  (Acid  Concentration: 

j  Start  Point _ _ 

I  pH  8.3  5.1  4.8 


Sample  Depth:  (ft.) 

1 0,0 


%£S_ 

T:  Ob 

fTj_2 

H'  17- 

t:  2  / 


Number  of  Gallons 

Casing  Volumes  Removed 

7*1  <3 


m 

l0OA 

10*91 


H6Jf 

'W 
‘Ws- 1 


E.C. 

pmho&’cm 

MSI 

10#  2- 


n  UbiMIYX 

02  mg/I 


Dissolved 

02  mg/Ster  ™» 


Pump  Approx. 
Rate  Tump 


Visual  Description 


I  0g  ^  \  (fft  ll  I  Nib 

- • - pi - 

no<?  * 

\0  3^  !  If  .JfT  A-Ct' . 

<?*/<?  ;  ii*0  j  fi/U 


r-at 

/V-f 

ff? 

/1.0Y 

.Gf 

^  u 

- 

(t0ts 

t 

! 

;  1 

Iwl  ?•*«* 

lo.  0^ 

|  J  ; 

Fvvl 

\  Su\4^ 

?  •— 

i 

H  J  A  c.le»r- 

>7^-  t-(^p  ^ 

.  TFW7Z 

Z_  |  r^|of 

A//  A  &  ^ 

At 

U~  ft/*-  f 

Vyk  I  r^.-7 

-.J#  ^ 

C/W,  U  I 


Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 

Additional  Comments:  n>  I 


QFullSuite^ 
Rinse  Blank 


Partial  Suita  (explain; 

Field  Blank  Trio  Blank 


Addition^ Comments:  p>  >  U>  ~7- 

tf-S  j&iS  ynf/ke  WaI  duJ(4c*-e4  c?Y\  A/s/it 

"Zs loudly  nL^x^-*tryL4  t-  f<** k  -2-  tutl/  Mc//j - 

U/oH  ^  Svv  3.}  (*  I'f't  -  A, 

1tU)/M£$  rffhtntXtA  OS  -h>  vol  f 


□  HNu 

□  OVA 
Q3  Microtip 


Initial  Readings: 
TOC  IP-  2- 


SERIAL  NO.  j@i  1*  0_ 

H$0  Signature:  /hf)a*Ai  !(  (a  J 
Condition  of  Well.  Reparks:  ^  ^ 

/^if  *.  ***  o  u  * 


Protective  Level: 

B  C  (S 


?  1125.1 

Handing  Lawson  Associates 


Well  ID.  No. 

Casing 

Diameter 

4  k  ' 

Casing 

Stickup 

1-5  V' 

Total  W 

/ell  Depth  (from  TOC) 

T.1.8H  ft. 

Purge  Equipment 


Static  Water  Level  (from  TOC) 

lyt  t 

Water  Thickness 

6  6  ft. 

Casing  Volume 

gal. 

Screenea  intervaJ  (frffm  GS) 

K-5  ~  a 

Purge  Containerized  ? 

S£Q  Yes  □  No  Destin^ion: 


'  Tubing)  □  2tT[]  3  i 
StaWw  Baien 
OD...  LENGTH 
i.es’JS  □  2ft. 
1.85-n  0T3fL 

,•«' EE'  □  4ft. 

— *  □  □  ft. 


Sample  Equipment 

□  Other 

‘  CD  1.40*  Bennen  Pump  (TeiSon  Tubing) 
CD  1.80"  Bennett  Pump  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  Gnindcs  Pump  (Neoprene 
Tubing)  □  2  m.  Q  3  in. 

□  Stainless  Bailee 


OD. 

1-65'  □ 

1  •85*'  □ 
3.75*  □ 

_*□ 
SERIAL  NO. 


LENGTH 

□  2  ft. 

□  3ft. 

□  4  ft. 

□  _fL 


Analytical  Equipment 
pH  Meter; 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250 
12  Other 

serialnoT^m 

Conductivity  Meter: 

□  YS!  Model  33 

□  Orion  122  i 
®  Other 

5ERIALNO.  ^'leM 

Dissolved  Oxygen  Meter; 

□  YSI  Model  503 
SERIAL  NO.  WA 


Temperature  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250  v . 

B  Other 

Serial  no.  _ 

Filtration  Equipment: 

□  Geotech  Peristaltic  Pump 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micnon  filter 

Water  Levei  Meter 

[2'Solinst 
r  SERIAL  NO. 


Task  GuVA)  *5 

Job#  TASlq  i*? 


Meter  Calibration 


■ 


Log  Book# 

Page J. _ of  Ar*2- 


^  urns 

pH _n.jp\  *  at  iX>  oc  -7VSo 

. ,  .  -  Time 

pH  at  QC 

Conductance  Standard:  i*t  _ jimhos/cm  at25°C 

Time 

Measured  Value:  ll\  pmhos/cm  at  2&C  7  1*^0 

life,  Tttw 

Dissolved  Oxygen  *}■  \fK 
Calibrated  to  _ 


Alkalinity  Titration  Resufts  (Add  Concentration:  0.1 6N,  1.6N) 

Start  Point _ 

PH  8.3  5.1  4.8  4.5 


tjk  fjK  Mk  ufs 


Sample  Depth:  (ft) 


Visual  Description 


Analyte*  Requested  (see  COC) 
QC  Samples:  GOMS 

Additional  Analyses: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 
Field  Blank 


Trip  Blank 


Additional  Comments 


*£x«.  »\A.  v*>xA  co.?. 


□  HNu 

pjSLp  §La  -A  ia — 

Protective  Lsvek 

SERIAL  HO.  Oh  B  c  D)  _ 

HSO  Signature: 


Condition  of  Well,  Remarks: 


Sampler’s  Signature:  ,3 


F  1125.1 

Harding  Lawsontaodatec . 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 

iVVeil  ID.  No.  ‘  !  T-T— T - T 


j,nM  !„  ^  Purge  Equfcna*  !  A*^. 

I  exoozntiool  ^  — - n^z*:: 

;  Casmg  Diameter  I H  .*£ ' 8«ww tap lubina  D  Beoi;ms_rl  £  “  . 

!  M  □  Meyers  Fump  (PVC  Tubing)  9  SF"8*^ 

_ 1  in.  □  Grjr^'35  Pump  (Neoprsne  Other — 4  C 


••Xis^p^X.  - 

C^  vJ  1^ 

[Summer's  inoiak.  s#-  j  Ttn 


Log  Book  ?  2-  O 


basing  Stickup. 


I  n 

Total  Weil  Depth  (from  TOC) 

1  ^  ft 

Static  Water  Level  (from  TOC) 

I  \?.l?  H 


in.  □  Gn;«fcw  Pump  (Neoprene  ^  utnar — 

-  Tub**)  02k  0  3  in.  SERIAL  NO.  ^ 'Sft 

^  Stariiess <5ai*r  -  .  .  ... 

0D.  LENGTH  Coixucsvity  rteten 

ft  1.65' □  Mtftt  □  YSI  Model  33 

-  1.85"  □  iSas'iM  □  Oricn  122 

WS  □  1ST  Other 

,.  - — -  — !  □ _ -  |  SERIAL  NO.  <5)  ->  nl)- 

ft  SERIAL  NO.  __  I  — 

i  OiiMfvad  Oxygen  iia'*r. 


Sample  Equipment 
D  Other 


\  o:\d 

~~  -n™  1 

ph  3l  =  -:wo  3  at  /  o  oc  n%oz>  ! 


pH -_Y  m  R.OO  at  /  £  00/9^'^ 

Conduaanca Sttwi^  ;7  V  / !?  )mh^k2!t>C 

.  *■  Tini© 

Measured  Value:  /  7  V  umJ^s/em  til  9^Pr^  O  t 


Measured  Value:  I  H  la  umhes/emm; 
Dissolved  0*ygw)J&-'  /  _ 


[Water  Thickness  S  I.W  e^.-^a  Pump  (felbn  Tuoir.3;  TempBrativ  iioiu,': 

4'  ^  LJ  .1.80*  Bennett  Pump  (fefbnTubwgj  □  Beckman  p.j  21 

9  C  .  D  Vtyws  Pump  (PVC  Tubing)  □  Beckmans.;.  10 

- - - - 1  ^  11  ,  □  Snindf ps  Pump  (Neoprene  □  OnonSAH-.- 

Casing  Volume  -  ■.  ^  toSL££*' ° 3"'  B  Otherjft^t 

a.  (P  6  /  OJ).  ^  LENGTH  SEWAL  NO. ..  JiM±_ 

— - — — -  ^  J5.P  ro  2lt-  i  Filtration  Eqjipn-.eiit: 

Screened  Interval  (WfnGS)  J*;  §  ^  >■•  □  Geotea,  Peristaltic  Pomp 

.  ■  }=n  LJ  4,  G  Geotach  0.45  micron  filter 

Hv5  ~  ^  ^  ft  SERIAL  NO.  U  — ^  a  Dispco.  C.4c-  micron  ti/tcr 


- uEkmiVW]  vXjDBn  /  /  a  « 

S^k*IS°°ij<  1  rfMjtJejyl  j 


3.q?  t 

Casing  Volume  w  i 


Alkalinity  Titralioi)'fe»te  (Add  Concersra«i:  o.l&i.  i.6f«? 
Start  Point  )b  /  /t 


^R7rp7n 


|  Purge  Containerized  ? 

S3  Tea  □  No  Destination: 


_  f*i  Or*' 


u  4  lo  r  Lc.-i«;  wiw«cr: 

x  M^L,..^pzjb 


Number  of  j 
Casing  Volumes  Removed 


Sampte  Oepth:  (ft) 

<5^0  •»*  S 

I  P^Sved  S2f>  Uprox' 


Visual  Description 


\\o-.38 


/}  ISo-~  l  EC^  njf  A/C /V  Accld 


F  1125.1 

Harding  Lawson  Associates 

GROUNDVWTER  SAMPLING  FIELD  DATA  SHEET 

[Well  ID.  No.  I  I 


£1  s;k  £ 

Task  S  Log  Book*  ~Lc> 

Job#  ~Z.\  *>"7^  .  PI .  ( C>.  VS  Page_i _ of _ [_ 


1£T ocjVtAv} 

Casing  Diameter 

H  in. 

Casing  Stickup 

Total  Well  Depth  (from  TOQ* 

w  /  i0u* 

tt 

Static  Water  Level  (from  TOC) 

H.TZ-  tt 


Purge  Equipment  Analytical  Equipment 

\U  Other  pH  Meter: 

□  1.40“  Bennett  Purrp(fefion  Tubing)  R  Sw  i  n 

□  1.80“  Bennett  Pump  (Teflon  Tubing)  pi  OrioncA2M 

aSSSreL  tzM 

185"  n  'sdft  □  Orion  122t  .. 

3.75“  S  "DtiL  a  Other 

_ .*□  □  _ .ft  SERIAL  NO. 

SERIAL  NO. 

-  -  r. —  Dissolved  Oxygen  Meter 

Semple  Equipment  n  YS|  Model  508  i 

a  <***  SERIAL  NO. 

□  1.40“  Bennett  Pump  (Teflon  Tubing)  Temperature  Meter 

C  1.80"  Bennett  Pump  (Teflon  Tubing)  D  Beckman  phi  21 

□  Meyers  Pump  (P  VC  Tubing)  □  Beckman  phi  10 

□  Grundfos Pump (Neopmne  □  Orion SA25Q  _a  t 

^  Tubing)  □  2m.  03in.  &  other 

“ST  ism* 

1.65"  □  □  2  ft  nitration  Equipment: 


Water  Thickness 

ft 

Gaaiag  Volume 

[  it-.ts 

gal. 

Screened  Interval  (from  GS) 

ft 

Purge  Containerized  ?  a 

jgffes  DNo  Destination:  ^ 


ssrosrgv  _* 

m’^lobih  ®M.»o._32aM _  «a 

16S"  Q  p  2  ft  Filtration  Equipment: 

S  H  3ft  □  Geotech  Peristaltic  Pump  Cnlnr 

37r.n  n*t  □  Geotedi  0.45  micron  filter  Cotor 

SERIAL  NO  ^  — ’  □  Dispos.  0.45  micron  filter 

— . . . ” —  Water  Level  Meter  - 

***\  Vg&Krksrx.  ** 


Sampler's  Initials  Time  Date 

•am*>  is^t>  1 fr1* 

Meter  Calibration  ^ 

pH  ~7.M  =  l.o3>  a  QC  *7  ■  So 

pH  *16)  ,  4-00  at  cc 

Conductance  Standard:  lH  Q _ jimhos/cm  at  25°C 

Time 

Measured  Value:  1 1  \>  umhos/cm  at  PSfifT  rc*T&> 


Dissolved  Oxygen 
Calibrated  to _ 


Alkalinity  Titration  Results  (Add  Concentration:  0.16N,  1.6N) 

SfartPoirt _ )  LlL _ 

pH  8.3  5.1  4.8  4.5 

#Oieks  1  ‘  I  | 

_ MiA  KjA  Mtv 


Sample  Depth:  (ft.) 

e.s 


Time 

Number  of 
Casing  Volumes 

- o - 

Gallons 

Removed 

Water 

Level 

Temp 

°tr*p 

E.C. 

pmhos/cm 

pH 

Dissolved 

02  mg/liter 

Pump 

Rate 

GPM 

Approx. 
Pump 
Depth  ft. 

Visual  Description 

l5:l£ 

"T‘  i 

^vur 

574 

L\7 

vS:  (8 

$  • 

%s 

<LH6 

4..HO 

S 

%-6 

1 

6-HS 

I-'F  * 
l orUtJ 

i$:z 

16 

tO.o 

M 

“  V)eiA. 

i  tfd-ev" 

u 

i  >:$( 

l  \ 

iC 

%7> 

w 

-  "Oeu 

>ol4^ 

*F\K<rs 

*  Cl 

2. 

2U 

t:i5 

5V1 

r  &WW 

7  Is  CL 

5.  UD 

ii-  ^rr%.  j 

CU_*-ia.  cLm 

isifr 

2*7(5 

2? 

ml 

fl.T 

5.12^ 

z.y. 

/ 

? 

^ _ — 

le)  Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 

Field  Blank  Trip  Blank 


Additional  Comments:  ^ 

_  lS->  VL<- 

«>IA  (J2--4- 


y  HNU  TOC  *?•>  TOC 

□  OVA  BZ  .7  BZ  """ 

^  Microtip  Bkand  .7  Bkand 

Protective  Level:  A 

SERIAL  NO  B  C 

HSO  Signature: _ 

Cm*™***,  Reman  Tn,^  -  fU-,V 


■AKjak 


£  Srta_3 


P  1125.1 

Harding  Lawson  Associates 

GROUNDWATER  SAMPLING  FIELD  DATA  SHEET 

I  Well  ID.  No.  “ 


■  Ej  oom^oc 


!  r 


Purge  Equipment 

Other 


Casing  Diameter 

4 


Casing  Stickup 

US' 


Total  Weil  Depth  (from  TOC) 

VLS.±tl5H 


|  Static  Water  Level  (from  TOC) 

I  s.JS  . 


1 .40“  Bennett  Pump  (Teflon  Tubing) 
1.80“  Bonnes  Pump  (Teflon  Tubing) 
Meyers  Pump  (P  VC  Tubing) 

:  Gmndfos  FUmc  (Neoprene 
Tubing)  □2m.  □3h. 

C?4  Stainless  Bailer 

OJ>.  LENGTH 

1.6P  ®  □  2ft. 

1-W  □  U  3  ft. 

3.7S-  □  Saf,. 

_*  □  □  _JL 

SERIAL  NO. _ 


Task  Ci> 'rJ 

job  *  Hl2lx£LJlZ±l 


Log  Book# 


19 


i  of  1 


Analytical  Equipment 

_  pH  iwtUr: 

□  Beckman 


j  Sampler's  initials 


i  Time 


pi::, 


□  Beckman  pm  10 

□  Orion  SA250 

S2  Other  (jWoAC 
SERIAL  NO.  JiXl 


Sample  Equipment 

Other 


{Water  Thickness 

i  tr? 


k/L 


Volume 


Screened  interval  (from  GS) 

-7  -l'*'  s 


1 L  t.40“  Bennett  Pump  (Teflon  Tubing) 
1 L .  1.80“  Bennea  Pump  (Teflon  Tubing) 
C.  Meyers  Pump  (P VC  Tubing) 

L  Gmndfos  Pumo  (Neoorene 
Tubing)  Q  2  in.  Q  3  in. 

££  Stainless  Baiter 

OJ).  ^  LENGTH 

1.65“  ©  □  2  ft. 

‘•85-  □  Q  3ft. 

3-7S-  □  Baft. 

— ’  □  □  _Jt 

SERIAL  NO. 


Conductivity  Meter 

□  YSi  Model  33 

□  Orion  122,  j 

®  Other  XVjtWC 
SERIAL  NO.  ?? £2 


Dissolved  Oxygen  Meter 

□  YSI  Model  SOB 
SERIAL  NO. 


Temperature  Meier 

□  Beckman  phi  21 

□  Beckman  oh:  1C 

□  Orion  SA2S0  , 

Be  Other  I VI  C 

SERIAL  NO.  ffil 


Purge  Containerized  ? 
jplYes  □  to  Destination: 


|  Number  of 
|  Casing  Volumes  j 


■UCfiS 

•:ovod 


'^jr 

*t5Zr 


Filtration  Equipment: 

S'  Geotecn  Peristaltic  Pump 
,  □  Geotech  0.45  micron  filter 
|>fgj^Dtspos.  0.45  micron  fitter 
Water  Levei  Meter 
0f  Solinst 
SERIAL  NO. 


Meter  Calibration 

PH  _ = 

at 

°C 

Time  | 

i 

i  PH 

. 

at 

°C 

Time "  f 

1 

Conductance  Standard: 

a 

i 

Measured  Valuer 

_ jimho$fcmat25°C 

fffi-ltnw 

Dissolved  Oxygen 
Calibrated  to 

moriat 

’;.‘:STime 

_°c 

■'.'•vr. 

1  .  ■  t 

\ 

Alkalinity  Titration  Results  <Add  ConioBnaratwo:  0.16N,  1.8N) 

Start  Point 

pH 

8.3 

5.1 

4.8 

4.5 

#Clicks 

Color 

■  V .  -  f 

i 

i 

i 

i 

Terns 


70 f 


\  3t^3d“ 

l ; ^  mg^r 


\JQS%  i 


I  X  "a. 


j  \jm 


o 


ik^L 


*A 


O 


_7_ 


lb tiu< 


ilii. 


S’.ff?  im. 


(I7<? 


C?  ! 


"7, 12— 


117 


l.-N 


52. H 


Sf  o  ^~Zo 


Rump- 

Rate- 

GPM 


Approx-. 

Pcrri? 

OeoiFft. 


Visual  Description 


'•yii.i  kH  !<i.t6  ! 


Fwi 


Udk: 


Hkx- 


ill  1  Ms 


1  . 


£  72-  ^ 


°l{0  \&% 


ecKjar^e 


j 


*S  h  ^  *\ 


■~U.  <Ll4 


jaa y,c,.\ 


-CSiL* 


hr 


<jf  /'<Ty(s< 


s(  r*>  c/c^ 

SslsjsL  1 


<9*YA,  ^  A 


Analyse*  Requested  (see  COC)  Full  Suite 

QC  Sarr.pies:  GC/MS  .',;nse  Blank 

Additional  Analyses:  ^  j 


Partial  Suho  (sivpiai:;. 
Field  Blank 

Z_  T 


!  □  HNu 
:  □  OVA 


InJtW  Readings: 
TOC  O0 
bz 


|  U  Microti.)  ckqnd  0.  Q 


Sampfc  Readings: 

TOC 

BZ 

Bkgnd _ _ 


i  A^itipnal  Commems:  b TZfTi  tcf)  71 

i  J  /  A 


is  ^4  boHtr^  ^  v\,  a  1 1  % 


SERIAL  NO. _ 

HSO  Sionature: 


Protective  l 
B  C 


Condition  of  Well,  Remarks: 


l/mry>  A  rfiec^ 


Sampler's  Signature: 


(ti  s;v3 


Hading  Lawson  Associates 

GROUNDWATER  SAMPLING  FIELD  DATA  SHEET 


1^\/  (t 


£l  o>?3  {AjJQOJz. 

Casing  Diameter 

1  t.g  . 

Total  Weil  pep^ij^om  TpC) 

iciif; 

Static  Water  Levei  (from  TOC) 

U.  1  f _ ft 

Water  Thickness 


Purge  Equipment 
L.  Other 

L~.;  1 .40“  Bennett  Pump  ffefion  Tubing) 
L  .  1.80“  Bennett  Pump  (Teilon  Tubing) 
L„  Meyers  Pump  (PVC  Tubing) 

C  Gruodfos  Pump  (Neoprene 
Tubing)  □  2  m.  O  3  in. 

[X  Stainless  Bafer 


5.  \o1  ». 


Screened  Interval  (from  GS) 

L±Jd  j 

Purge  Containerized  ? 

SJjYes  □  No  Destination: 


I  OJ).  LENGTH 

1-6S-  m  □  2t 

1.8S-  Q  □  3ft. 

375“®  S'  4  ft. 

—  □  □  .ft. 

-^ALNO. 

Simple  Equfcrosnt 

l..  Other 

’  L  1.40“  Bennett  Pump  (Tefion  Tubing) 
L_  1.80“  Bennett  Pump  (Tefion  Tubing) 
C  Meyws  Pump  (P  VC  Tubing) 

Ll  G/undfas  Pump  (Neoprene 
Tubing)  □  2  in.  □  3  In. 


CS  Stainless  Bailer 
n  OJ). 

1.65“  □ 

1.85“  □ 

>  75“  ® 

SERIAL  NO. 


LENGTH 

□  2ft. 

□  3  ft. 
a  4  it. 


A- 


Number  of  Gallons 

Casing  Volumes  Removed 


HU 


We  I' 


Analytical  Equ$>ment 
pH  Meter: 

□  Beaman  phi  21 

□  Beckman  oft  10 

□  Orion  SA250  , 

B  Other  'Ubd*£ 
SERIAL  WX'Ttf'j  7 

Conductivity  Meter: 

□  YSI  Mode!  33 

□  Orion  122 
other  I'rudat 

SERIAL  NOG  m. 

“  Dlwoived  Cixygon  Meter: 

□  YSI  Model  502 

SERIAL  NO. _ 

Temperature  Meter: 

□  Beckman  phi  21 

□  Beckman  pni  10 

□  Orion  SA250  j 

Brother  \hd<<c 

SPBJAf  wn  / 


SERIAL  NO.  '  Mi* 1 

Filtration  Equipment: 

□  Geotech  Peristaltic  Pump 

□  Geotech  0.45  micron  filter 

□  Dispos.  0.45  micron  filter 

Water  Level  Meter 

□  Sofinst 
SERIAL  NO. 


job#  Zl£2X(.  ZiJgiiMZ; 


j  Sampler's  Inmate 

Jo¥o 

Meter  Calibration  ^ 

PH  _  .  at 


Log  Book  #  12 
Page  ( 


I  Conductance  Standard: 


|  Measured  Valuer 


I  Dissolved  Oxygen 
Calibrated  to _ 


_ iimhos/cmal250C 

•  lime 

_  pmhosfcm  at  25°C 


Alkalinity  Titration  Results  (Add  Concentration:  0.16N,  1.SN) 

Start  Point _ _ _ _ 

PH  8.3  5.1  4.8  4.5 


Analyse*  Requested  (see  COC) 
QC  Samples:  GG'MS 

Additional  Analyses: 


•Additional  Comments: 


Full  Suits  (Partial  Suite  (explain^ 

Rinse  Blank  Field  Blank  Trip  Blank 


□  HNu  toc%  t^O 

□  OVA 

K  Microtip  Bkoncf 


SERIAL  NO. _ _ 

HSO  Signature: 

Condition  of  Well,  Remarks: 


lings:  ;  Sample  Readings: 


Protective  Uygi; 

8  C  'Cj& 

/^oc! 


j  Sampte^s  Signature: 


ex  s,'te  3 


F  1125.1 

Harding  Lawson  Associates 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 


Well  10.  No. 


Casing  Diameter 


Purge  Equipment 

□  Other 


□  1.40“  Bennett  Pump  (fefton  Tubing)  p  Beckfnan  phi  10 

□  1.80*  Bennett  Pump  (Mon  Tubing)  pi 

.Tubing)  □  2  m.  03  in.  SERIAL  NO.  7  is  < 
P.SamtBSs  Bator  Conductivity  Meter 

°f'S  n™  □  VSI  Model  33 

1.85-  □  @  3(l  □  Orion  122  , 

3.7S"  □  S  4  ft.  B  Other  W^c 

_*□  □ _ IL  SERIAL  NO. _ i>7  ) 

SERIAL  NO. _  ..  . 


SERIAL  NO. 


Task  G?  \\/_  _ 

job  #  1  o,  *4 _ 


Sampler's  Initials  Time 


Meter  Calibration 
pH  _ at 


Loo  Book*  /  £ 
Page _ /_of _ 


Date 

2,/y4/fv 


Time 


Sample  Equipment 

□  Other 


Dissolved  Oxygen  kleten 

□  YSI  Model  SOB 
SERIAL  NO. _ 


Conductance  Standards 
Measured  Vfelue: _ 


Dissolved  Oxygen 
Calibrated  to _ 


_ jimhos/cm  at  25°C 

Time 

_  jimhos/cm  at  25°C _ 


□  1.40"  Bennett  Pump  (Teflon  Tubing)  Temperature  Meter 

□  1 .80*  Bennett  Pump  ffeflon  Tubing)  EH  Beckman  pH  21 

□  Meyers  Pump  (P VC  Tubing)  □  Beckman  phi  10 

□  Gnmdfos  Pump  (Neoprene  □  Orion  SA250 

Tubing)  □  2  m.  Cj3in.  H  Other  Uwm,- 

Stainless  Bailer  ccDlAI  sy&'t 

OX).  LENGTH  SERIAL  NO.  ^L> 


Alkalinity  Titration  Results  (Acid  Concentration: 
Start  Point _ 

pH  8.3  5.1  4. 

(•Clicks  I  I  I 


rngfl  at _ °C _ 

Tcentration:  0.1 6N,  1.6N) 

4.8  4.5 


Screened  Interval  (from  GS) 

^  ft  I  SERIAL  NO. 


Purge  Containerized  ? 

JSJ  Yes  □  No  Destination:  Dr  \j /V\  cU 


Filtration  Equipment: 
Geotech  Peristaltic  Pump 
□  Geotech  0.45  micron  filter 
vQb  Dispos.  0.45  micron  filter 

Water  Level  Meter 

Ef  Solinst 

SERIAL  NO. _ 


Sample  Depth:  (ft.] 

PYiJ.  pc>^"  cr4- 


E.C. 

pmhos/cm 


•  O 


pH 


Dissolved  ftP™ 

°2  mg/tter  |*»  ftft. 


Visual  Description 


Trcki'. 


1241  l.oS 


Vl'lC  1A 


1  A>  k-  S 


Analyses  Requested  (see  COC) 

Full  Suite 

(Partial  Suite  (explain)^ 

QC  Samples:  GC/MS 

Rinse  Blank 

Field  Blank  Trip  Blank 

Additional  Analyses: 

Voc'; 

2 -Ten 

Additional  Comments: 

9 

Initial  Readings: 

□  HNu  TOC  OH 

□  0VA  BZ  """""ore 

Microtip  Bkgnd  o  S~ 


SERIAL  NO. _ 

HSO  Signature: 


Condition  of  Well,  Remarks: 


Sample  Readings: 

TOC _ 

BZ _ 

Bkqnd 

Protective  Level: 

B  C  f0\ 


Sampler's  Signature: 


r  1125.1 

Harding  Lawson  Associates 

GROUNOmrERSAMPL..  !G  FIELD  DATA  SHEET 


Purge  Equipment 

LJ  Other 


E&rit  3 

*0  {fry  t 


Analytical  Equipment 


Casing  Stickup 

M 


Total  Well  Oepth  (from  TOC) 

i £>*%%  l2'Ct 


Static  Water  Level  (from  TOC) 

13.5?  i 


Water  Thickness 

7-2“?  1 


Casiag.  Volume 

^  11,7  - 


Screened  Interval  (from  GS) 

I  }±5~ 


Purge  Containerized  ? 


L  .  1 .40"  Bennett  Pump  (Teflon  Tubing) 
L.  1.80*  Bennen  Pump  (Tef ion  Tubing) 
D  Meyers  Pump  (PVC  Tubing) 
r  Grundfos  Pump  (Neoprene 
Tubing)  □  2  in.  □  3  in. 
Stainless  Sailer: 

Oi >.  LENGTH 

1.6S-  □  □  2fL 

i.as*  n  n  oft 


□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA25C 

12  Other  l4W*d 
SERIAL  mTZJ&I 

Conductivity  Meter; 

□  YSl  Model  33 

□  Orion  122 


Task  fr  ..  J  l±nj  log  Book#  !  % 
MtJ^S2^L_S21dS2^ll  Page  /of  f 


Time  Date  : : 

/wA,V  tf\  1  ( oo  2.//  k/f/l 


Meter  Calibration  "  June  J 

PH _ =  •  '•  '  arv‘-"  .  °C  •••Vv  i 


Conductance  Starioand:  ••• 


jimhotfcrijias^ 


RIAL  NO. 


Sample  Equipment 
G  Other 


Measured  Valuer 


Dissolved  Oxygen  vfi* 
Calibrated  to  ; 


^pmhos/cmat2S°C_ 


Wat-  '  :  °C 


Time 

Number  of 

Casing  Volumes 

111 

‘LiGi 

U 

t/g 

D 

O 

— 

Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 

•Additional  Comments: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 

Field  Blank  Trip  Blank 


□  HNu 

□  OVA 

□  Mlcrotip 


SERIAL  NO. 


initial  Readings:  Sample  Readings: 

TOCv  O  a  TOC 


BZ  o  n 


BZ  ~ 

Stand 

FroteOMLm^; 


HSO  Signature: 


Condition  of  WeB,  Remadcs: 


Samplers  SignatunK.^ 


£T  S;+e<i 


Harding  Lawson  Assodates(S,.U7.  L'pll  Pwe+Sviple 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 


Task  (i-li  3)cttfiol<S> 


job# 


Log  Book#  //j 
Page  j  of _ If 


Well  ID.  No. 


Casing  Diameter 

in. 

Casing  Stickup 

\-Z5 

ft. 

Total  Well  Depth  (from  TOC)/!  7  * 

'^-ai.cah W 

Static  Water  Level  (fronrTOC) 

Hsf  , 

Water  Thickness 

lx -H L 

ft. 

-  Casing  Volume 
<a  ,, 
2o.sr 

gal. 

Screened  Interval  (from  GS) 

t±3±i2M  *- 


Purge  Equipment 

□  Other 

□  1.40*  Bennett  Pump  (Teflon  Tubing) 
El  1 .80*  Bennet!  Pump  (Mon  Tubing) 

□  Meyers  Pump  (P  VC  Tubing) 

□  Grandos  Pump  (Neoprene 
Tubing)  □  2  m.  Q  3  in. 


OJ>. 
1.65*  □ 
1.85*  □ 
3.75*  ® 


SERIAL  NO. 


LENGTH 

□  .2ft. 
8.3ft. 
LJ  4ft. 

□  _ .ft 


Sample  Equipment 

□  Other 

□  1.40*  Bennett  Pump  (Teflon  Tubing) 

□  1 .80*  Bennett  Pump  (Teflon  Tubing) 

□  Meyers  Pump  (PVC  Tubing) 

□  Grundos  Pump  (Neoprene 
Tubing)  □  2  in.  Q  3  in. 

|V  Stainless  Bailer 


OJ). 

1.65“  □ 
1.85*  O 
3.75*  “ 


SERIAL  NO.  _ 


LENGTH 

2  ft. 

-  3ft. 

□  4  ft. 

□  _ ft 


Analytical  Equipment 
pH  Meter 

□  Beckman  phi  21 

□  Beckman  phi  10 

□  Orion  SA250» 

Other  Mydaf. 

no rZSW2E 


Conductivity  Meter; 

□  YSI  Model  33 
Q  Orion  122  ,  [ 

Other  ft-ydnC 

SERIAL  NO.'  '31Q2E 
0! 

□  YSI, 

SEI 


Sampler's  initials 

list! 

Time 

Date  . 

J/iln 

Meter  Calibration 

pH  7.01  =  7.  Cl 

_  atj  1-5 

Tim$ 

°c  CSjy 

pH  =  H  C! 

at  17.5  1 

Time* 

“C  C  S'/. S' 

Conductance  Standard: 

Hu3 

iimhos/cm  at  25°C 

Temperature  Meten 

□  Beckman  pN  21 

□  Beckman  phi  10 

□  Orion  SA25Q 
Other  UyA&C 


:rialnoZ^22£L 


:\i 


Purge  Containerized  ? 

(yes  □  No  Destination: 


Filtration  Equipment: 

^  Geotech  Peristaftic  Pump 
&  Geotech  0.45  micron  filter 
U  Dispos.  0.45  micron  filter 

.Water  Level  Meten 

SERIAL  UO.HO  H I 


K 


•  C  /  7*5^1  Time 

Measured  Value:  I  £  umres/em  at-25SQ-  fl % 30 

Time 

\$\  at _ °C _ 


Dissolved  Oxygen 
Calibrated  to _ 


Alkalinity  Trtration  Results  (Acid  Concentration: 

Start  Point _ 

pH 


8.3 


5.1 


4.8 


0.1 6N,  1.6N) 

4.5 


#Clicks 


Color 


Sample  Depth:  (ft.)  . 

‘1:5* 


Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite  Partial  Suite  (explain) 

Rinse  Blank  Reid  Blank  Trip  Blank 


Additional  Comments: 


Time 

Number  of 

Casing  Volumes 

Gallons 

Removed 

Water 

Level 

Temp 

°C 

E.C. 

pmhos/cm 

pH 

~mr 

UtsyJTveu 

iefe 

Pump 

Rate 

GPM 

Approx. 
Pump 
Depth  ft. 

Visual  Description 

!L\S 

^iL* 

.  o’ 

/tf* 

5f-3 

1 

7.36 

m. 

0-4 

C.c 

!L  33- 

/ 

a| 

95-Cf* 

Sly 

1211 

7^7 

U 

£*C 

i'eryfhyy, 

■1-  lArbid . 

/  use 

3- 

7^3  CC 

sue 

/Jltr 

7  Vi 

C'£ 

9.0 

HHd 

5 

m 

6' 74 

Us  7 

7-73 

C;C 

£  C 

Q't'&.y ,  ^  yj 

-hUrb.Jlt 

n  ^ 

C»i*  f  »^l 

■ — 

liss 

5T4 

rn 

6.7</ 

C.d 

j> ’t <0.  i  ,  ClCCicl 

h/irkiA. 

£3  TS' 

Si 

23.H3 

s$n 

‘ 1  T C 

4  .£3 

c.t 

C.c 

clOtjcty , 

TnrJ»i<l- 

itis 

t> 

/<fS 

33  1 

77t 

6.9C 

CM 

CO 

h\er 

,  <.loud/y 

L.VI  i 

wtfle  c 

l  et-  tc 

rffc  O/i 

WTfrs. 

1 _ 

- - 

miua  nwaiwj, 

□  HNu  TOC  3*1  TOC 

□  OVA  BZ  31  BZ 

^  Microtip  Bkond  Bkgnd_ 


SERIAL  no  JtMMri  J  „ 

HSO  Signature: 


Protective  Level: 

8  c  “SirW 


Z2. 

ill,  Remark 


Condition  of  Well,  Remarks:  :  r  7 

kJ  €ll  coMlTicY< 


Sampler's  Signature: 


i  i»  j-iX^ 


ex  s.'k  h 


F  1125.1 

Harding  Lawson  Associates 

GROUNDWATER  SAMPLING  FIELD  DATA  SHEET 

fWelllD.  No.  I  PirrfM  Fruirvnwnt  I”" 


Casing  Diameter 


Purge  Equipment  Analytical  Equipment 

P  O'1*  pH  Motor; 

□  1  ,«T  Bennett  Pump  (Teflon  Tubing)  §  Bedmal^lO 

B  l»C»^&Tubin9) 

n«,?RrB"3iL  Ibalno tyghe 

LENGTH 


Casing  Stickup 

/■fc2 

ft. 

Total  Well  Depth  (from  TOC 

f) 

23.<cct 

ft. 

[Static  Water  Level  (from^TOC)  | 

IW 

ft 

Water  Thickness 

7.  2| 

ft 

Casing  Volume 

ia.T> 

gal. 

1  Screened  Interval  (from  GS) 

ft 

Sampler's  Initials  Time 

DM _ 

Meter  Calibration 

pH  7£l*  7.0  3  at  U 


SERIAL  NO.  <Sjf  LQJt 

/  n  n  LENGTH  ConAjctfvity  Meter: 

a™  □  YSI  Model  33 

1.85*  □  Mjt  Q,  Onon  122  I  , 

3.75"  H  D  4ft  0  Ollier  Jk/d£C 

_ :0  □  _ ft  SERIAL  NO.  /c1lClfc 

SERIAL  NO.  Dh«ofc«dO»v  » 

Sample  Equipment  q  YS| 

n  O'1*  SERIAL  NoA/Jy 

□  1 .40“  Bennett  Pump  (Teflon  Tubing)  Temperature W 
D  1 .80“  Bennett  Pump  (Teflon  Tubing)  CU  Beckman  phi  21 


Dissolved  Oxyge* 
□  YSIMoflii 
SERIAL  NO/  \J  I 
Temperature! 


pH  7i!/=  H  C  O  at 

Conductance  Standard:  j  j  i 
Measured  Value:  I  7-3*5^ dm 


Dissolved  Oxygen 
Calibrated  to _ 


{v\UL 

4 

Loo  Book*  [ J_ 
Page  jf  ol  1 


Time 

°c  (fS  Jg 

Time 

oc  £LM 

.HB4^amil250C 
i  Time 

v&itezL 


□  Meyers  Pump  (PVC  Tubing) 


4  Tubing)  □  2  m.  □  3  in. 
2  Stainless  Bailer 

OJ).  LENGTH 

1.65“  □  □  2ft. 

1.85“  a.  Halt 

3.75“  Rf  □  4ft. 

—  □  □  Jt 

SERIAL  NO. _ 


|  Purge  Containerized  ?  a 

^Yes  □  No  Destination:  /j 


□  Beckman  phi  10 

□  Orion  SA260  | 

S  Other . 

SERlALNOW^/g/cr 

Filtration  Equipment: 

0!  Geotech  Peristaltic  Pump 
H  Geotech  0.45  micron  filter 
O  Dispos.  0.45  micron  filter 
Water  Level  Meter: 

G3  Solinst  ^  7/ 

^  SERIAL  NO.  __L30jj_ 


Alkalinity  Titration  Results  (Acid  Concentration:  0.16N,  1.6N) 

Start  Point 


Sample  Depth:  (ft.) 

i$s 


Time 

Number  of 

Casing  Volumes 

Gallons 

Removed 

Water 

Level 

Temp 

E.C. 

pmhostan 

pH 

■Dissolved 

III 

Approx. 
Pump 
Depth  ft. 

Visual  Description 

^  4  IS 

— - 

<ciT) 

6^ 

?  . 
i:  bH 

eS 

M 

Cicu&yj  Lwt.cj . 

Ujsr 

i 

/  3 

[VIC* 

10  f  -7 

k-Cx 

D.Z 

4/dv 

;  6’  l&jAy. 

hJ*A  _ 

1  7  j  3- 

a 

3  i.tf 

Htct 

t- SL 

<f.c 

CJ 

[W»1  4  ^feucjjt; 
f-i^rbrA. 

li£ 

iv 

X(f< 

Hz  3 

?ir 

ec 

^.(7 

n,M4 

Sti 

ifc-53 

6?  7  / 

Cr-Tr~\  2. 

Ue 

,/6/0)^  l 

i 

__r 

at>.bt> 

53. » 

n  o  3 

0.3^ 

c7.  D 

c.  c> 

&  C-Cer^  ^ 

J/ 

/  c  £-* 

r  — 

.  C  D 

_ 

<L  S 

VO* 

5/.3 

/o§<^ 

/)•  p  | 

6r*vo»v,C'^®vv4.vi 
T«.rb:J  Jl 

i)5b 

After 

t’  ^ 

1 

US' 

5/.  * 

i  0  ^  / 

U.ic6 

O  0 

o-t 

—J 

Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 


Full  Suite  Partial  Suite  (explain) 

Rinse  Blank  Reid  Blank  Trip  Blank 


Additions Commems:  C^^Wflei  ,4 

1  t»  I  lOg  + 

%'iu  1-1.10  kv-  i . 


Initial  Readings: 

□  HNu  TOC 

□  OVA  BZ  ~2W 

JS  Microtip  Bkond 

SERIAL  NO.  Hjb2Ql£\  . 
HSO  Signature: 

Condition  of  Well,  Remarks: 


I  Sampler's  Signature: 


Sample  Readings: 

TOC 

BZ _ 

Bkand 

Protective  Level: 

B  C  <JT 


F  1125.1 

Harding  Lawson  Associates 


1,0  ^11  Szr*plwc^ 

cjell  Pur$P  i-Swflr  Ti 


EX  S;ie  M 


2/?  A 

WL_ 


Log  Book  #_ 


/W 


Well  ID.  No. 

J-Xcoip 

Casing  Diameter 

H 

in. 

Casing  Stickup 

i.7r 

ft. 

Static  Water  Level  (Ire 

WfodjrH  ' 

\zkr 

ft 

Water  Thickness 

_ ii-n 

ft 

/  -G^ing  Volume 

_ 

gal. 

1  Screened  Interval  (from  GS) 

H-h  -ah 

Purge  Equipment  Analytical  Equipment 

□  Otf»r  pH  Meter: 

r-i  - ; - ; — ■ :  □  Beckman  phi  21 

□  1.40"  Bennett  Pump  (teflon  Tubing)  Q  Beckman  m  10 

□  1  JO"  Bennett  Purrp  ffeflon  Tubing)  D  Orion  SAm 

zSmL  lyrJske 

^Statole®  Baiter  Conductivity  Meter 


J  Other 
ERIAl  NO. 


Job#  ^11^7 lj/0 
Sampler's  Innials 

bsi£ 

Meter  Calibration 
oH  7  Pt  = 


K?rJ3 

"  1  Time 


Lga/ij 

*  ^  Jime 

■O?  at  Jft  °C 


OJ). 

1.65"  □ 
1.85"  □ 
3.75"  15? 


LENGTH 

, 2,2ft. 
Son. 
□  4ft 


Conductivity  Meter 

□  YSI  Model  33 

□  Orion  122.  i 
pS.  Other  fjyd^c 
SERIAL  N07q»?~ 


newt  veuwieuwn 

pH  7-Pt  ,  7-0?  at  °c  AsT' 

Tune 

pH  V-A?  at  /g"  PC  £TUEjO 


Sample  Equipment  DYSIlodef  JOin 

O  Other  SERtAl/flb^ /a| 

□  1 .40“  Benrwa  Pump  (Teflon  Tubing)  _  Temperature  Meter 

□  1.80"  Bennett  Pump  ffef too  Tubing)  lJ  Beckman  phi  21 

□  Me^rs  Pump  (PVC  Tubing)  □  Beckman  phi  10 

□  Gfundos  Pump  (Neoprene  □  Orion  SA250  ; 

Tubing)  □  2  n.  U  3  in.  55'  Other  ffZJ < 

SmivZXl 

i.65"  O  n  2ft  Filtration Equlpm 

5*  @  3  ft-  ^  Geotech  Peristal 

a  .  ^  H  4  ft'  K  Geotech  0.45  mi< 

___  □  U  - P-  fT  nkoos  QASmiQ 


□  Beckman  phi  10 

S  Orion  SA250  r 
Other  j4yA&C-. 
MNoTT  i/Tryg. 

Filtration  Equipment: 

EC  Geotech  Peristaltic  Pump 
E5  Geotech  0.45  micron  filter 
□  Dispos.  0.45  micron  filter 


Conductance  Standard^ 
Measured  Value:  AP  < 


Dissolved  Oxygen 
Calibratedto _ 


Alkalinity  Titration  Results  (Acid  Concentration: 

Start  Point _ 

pH _ 8.3  5.1  4.8 

♦Clicks  I  I  I 


_ °C _ 

0.1 6N,  1.6N) 


Purge  Containerized  ? 

JS(Yes  □  No  Destination: 

55  W- 

l)rtw 

y 

Water  Level  Meter 

Solinst  »  ,  ^ 

SERIAL  NO.  liO 

S 

il 

ample  Depth:  (ft.) 

Hal 

Time 

/  .  _ 

Number  of 
Casing  Volumes 

Gallons 

Removed 

Water 

Level 

Temp 

°C 

E.C. 

jimhostem 

pH 

Pump 

Rate 

/GPM 

Approx. 
Pump 
Depth  It. 

Visual  Description 

Vji 

Jvlijlfa' 

....... 

0 

IU? 

H-% 

%> 

flW 

h’Jrr 

Cloudy j 

1 

2a 

niz 

SS.  1 

7 SC 

CD 

O.c 

kilrr 

UtOuS/ii  Clovcjy. 

h»*i)±4_.  _ 

11 IO 

"/a 

IS  13 

$1-2- 

7.1? 

sv 

Mr 

? 

a^Ji 

t?7 

m 

7  5/ 

$«»ler 

s/t  6+e.y  .  i 

iurCf 

nn 

i 

fi 

n'/ 

S3 & 

?% 

o-c. 

hikr 

Q&A)  ( 

i  IS] 

5~ 

JC(r 

17- 1 

7:5c 

o.c 

:ic' 

"h*CV?T  • 

,{ocm 

f 

/W& 

" - 

13/// 

$'3-1 

<?fy 

C.zr 

&t  >\er 

O&Ay  ij  ffotej  yj 

hto'fatj . 

iJel 

1 

e4 

CrfC-x 

?/7 

t 

Analyses  Requested  (see  COC) 
QC  Samples:  GC/MS 

Additional  Analyses: 

Additional  Comments: 


Full  Suite 
Rinse  Blank 


Partial  Suite  (explain) 

Reid  Blank  Trip  Blank 


tal  Comments:  ,  I  I. 

lJ  i>ll  flfd  C\  (■  Oh 


Initial  Readings:  Samp 

□  HNu  TOC  t.r>  TOC 

□  OVA  BZ  C._Q  BZ_I 

p$-  Microtip  Bkond  Bkgnc 

?  Prota 

SERIAL  NO,  brnsmii  B 

HSO  Signature:  j 

Condition  of  Well,  Remarks:  ,  \  ~S 

tC€l[  It 1  o^Cg I  CO/iJ t  fifis) 


Sample  Readings: 

TOC 

BZ  _ 

Bkond 

Protective  Level: 

B  C  <© 

lit  MeAi+ipj 


Sampler's  Signature: 


err  -OSES 


&  6J  5«i  ^  ^  //W 


/w/z. 

Z/7/1H 


F  1125.1  ^  "  1  •{■ 

Harding  Lawson  Assoaales 

GROUNDWATER  SAMPLING  HELD  DATA  SHEET 

I  Well  ID.  No.  I  P „rn»  Fflibmimf  P 


Log  Book# 


jL 


Exccwmc*/ 

Casing  Diameter 
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Appendix  G 

SURFACE  SOIL  SAMPLE  DESCRIPTIONS 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 

Table  G1 :  El  Site  4,  Directorate  of  Installation  Support  (DIS) 
Engineering/Maintenance,  Building  26,  Surface  Soil  Sample  Descriptions 


Site 

Identification 

Sample 

Date 

Soil 

Description 

Soil 

Association 

EI004PCB11 

11/19/93 

Black  clay  and  sand 

Crosby-Brookston 

E3004PCB19 

11/19/93 

Black  sandy  loam 

Crosby-Brookston 

EI004PCB26 

11/19/93 

Soil  not  described 

Crosby-Brookston 

'27359  07.06.00  (8) 
0824090795  CLF 


Harding  Lawson  Associates 


Table  G2:  El  Site  5,  Electrical  Shop,  Building  4, 
Surface  Soil  Sample  Descriptions 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


Site  Sample  Soil  Description 

ID  Date  and  Classification 


E1005PCB10  11/18/93 

E1005PCB13  11/18/93 

E1005SS001  11/29/93 


E1005SS002  11/29/93 


E1005SS003  11/29/93 


EI005SS04  11/29/93 


EI005SS005  11/29/93 


Soil  not  described 
Soil  not  described 

DARK  GRAY  CLAYEY  GRAVEL/SILTY 
GRAVEL  (GC-GM)  10  YR  4/1 

angular  gravel,  approximately  1-inch 
diameter,  dark  staining,  fill 

LIGHT  GRAY  CLAYEY  GRAVEL/SILTY 
GRAVEL  (GC-GM)  2.5  Y  7/1 

angular  gravel,  approximately  1-inch 
diameter,  some  dark  staining,  little  fine-  to 
medium-grained  sand  (  =  10  percent),  fill 

BLACK  CLAYEY  GRAVEL/SILTY  GRAVEL 
(GC-GM)  2.5  Y  2.5/1 

angular  gravel,  approximately  1-inch 
diameter,  dark  staining  at  surface,  little 
fine-  to  medium-grained  sand 
(  =  10  percent) 

LIGHT  GRAY  CLAYEY  GRAVEL/SILTY 
GRAVEL  (GC-GM)  2.5  YR  7/1 

angular  gravel,  approximately  1-inch 
diameter,  dark  staining  at  surface,  little 
fine-to  coarse-grained  sand  (  =  10  percent), 
fill 

GRAY  CLAYEY  GRAVEL/SILTY  GRAVEL 
(GC-GM),  2.5  Y  6/1 

angular  gravel,  approximately  1-inch 
diameter,  organics  (roots)  throughout 
(  =  5  percent),  fill 


Soil 

Association 

Crosby-Brookston 

Crosby-Brookston 

Crosby-Brookston 

Crosby-Brookston 

Crosby-Brookston 

Crosby-Brookston 

Crosby-Brookston 


27359  07.06.00  (7) 
0821090795  DCE 


Harding  Lawson  Associates 


Table  G3:  El  Site  6,  Former  Coal  Storage  Yard,  Building  2, 
Surface  Soil  Sample  Descriptions 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


Site  Sample  Soil  Description  Soil 

ED  Date  and  Classification  Association 


E1006SS001  11/29/93 


E1006SS002  11/29/93 


E1006SS003  11/29/93 


EI006SS004  11/29/93 


EI006SS005  11/29/93 


EI006SS006  11/29/93 


EI006SS007  11/30/93 


BROWN  FAT  CLAY  (CH)  10  YR  4/3  Crosby-Brookston 

moist,  soft,  high  plasticity,  low  toughness, 
organics  (roots)  throughout,  trace  fine¬ 
grained  sand  («5  percent) 

DARK  GRAY-BROWN  FAT  CLAY  (CH)  Crosby-Brookston 

10  YR4/2 

moist,  soft,  high  plasticity,  low  toughness, 
organics  (roots)  throughout,  trace  fine-  to 
coarse-grained  sand  and  gravel 
(~5  percent) 


DARK  YELLOW-BROWN  SANDY  CLAY  (CL)  Crosby-Brookston 
10  YR  3/4 

moist,  soft,  high  plasticity,  low  toughness, 
organics  (roots)  throughout  («15  percent), 
fine-  to  coarse-grained  sand  («25  percent) 

VERY  DARK  GRAY-BROWN  SANDY  CLAY  Crosby-Brookston 
(CL)  10  YR  3/2 

slightly  moist,  soft,  plastic,  low  toughness, 
organics  (roots)  throughout  (»10  percent), 
fine-  to  coarse-grained  sand  ( «  20  percent) 


VERY  DARK  GRAY-BROWN  SANDY  CLAY  Crosby-Brookston 

(CL)  10  YR  3/2 

moist,  soft,  plastic,  low  toughness,  fine-  to 
coarse-grained  sand  («20  percent) 

GRAY  CLAYEY  GRAVEL/SILTY  GRAVEL  Crosby-Brookston 

(GC-GM)  5  Y  6/1 

moist,  angular  gravel,  approximately 
1-inch  diameter,  some  fine-  to  coarse¬ 
grained  sand  («15  percent) 


VERY  DARK  GRAY-BROWN  FAT  CLAY  (CH)  Crosby-Brookston 
10  YR  3/2 

moist  to  wet,  soft,  high  plasticity,  low 
toughness,  organics  (roots)  throughout 
(»10  percent),  some  fine-  to  coarse¬ 
grained  sand  («10  percent) 


27359  07.06.00 
0821082595  DCE 


Harding  Lawson  Associates 
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Phase  I  El  Report 
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Table  G3  (continued) 


Site 

ID 

Sample 

Date 

Soil  Description 
and  Classification 

Soil 

Association 

EI006SS008 

11/30/93 

VERY  DARK  GRAY-BROWN  FAT  CLAY  (CH) 
10  YR  3/2 

moist,  soft,  high  plasticity,  low  toughness, 
organics  (roots)  throughout 

Crosby-Brookston 

EI006SS009 

11/30/93 

BLACK  FAT  CLAY  (CH)  2.5  Y  2.5/1 

wet,  soft,  high  plasticity,  low  toughness, 
organics  (roots)  throughout 

Crosby-Brookston 

EI006SS010 

11/30/93 

BLACK  FAT  CLAY  (CH)  2.5  Y  2.5/1 

wet,  plasticity,  low  toughness,  organics 
(roots)  throughout 

Crosby-Bro  okston 

2  of  2 


Harding  Lawson  Associates 


27359  07.06.00 
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Table  G4:  El  Site  SMI  9,  Pesticide  Mixing  and  Storage  Areas,  Building  514, 

Surface  Soil  Sample  Descriptions 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM019SS001 

01/10/94 

BROWN  SANDY  CLAY  (CL)  7.5  YR  4/2 

moist,  lean,  fine-  to  medium-grained  sand 
( =  35  percent),  fine  subangular  gravel 
(=5  percent) 

Miami-Crosby 

SM019SS002 

01/10/94 

BROWN  SANDY  CLAY  (CL)  10  YR  4/3 

moist,  lean,  fine-grained  sand 
( « 30  percent),  medium-grained  sand 
(«10  percent),  coarse-grained  sand 
(«50  percent),  fine  subangular  gravel 
(«5  percent) 

Miami-Crosby 

SM019SS003 

01/10/94 

DARK  GRAY-BROWN  SANDY  CLAY  (CL) 

10  YR  4/2 

moist,  lean,  fine-  to  medium-grained  sand 
(  —  30  percent),  fine  subrounded  gravel 
(^5  percent) 

Miami-Crosby 

• 

SM019SS004 

01/10/94 

DARK  SANDY  CLAY  (CL)  10  YR  4/3 

moist,  lean,  fine-  to  medium-grained 
(  =  40  percent),  fine  subangular  gravel 
(  =  5  percent) 

Miami-Crosby 

SM019SS005 

01/10/94 

DARK  GRAY-BROWN  CLAYEY  GRAVEL  (GC) 

moist,  fine  to  medium  subangular  white 
gravel  (  =  60  percent) 

Miami-Crosby 

SM019SS006 

01/10/94 

BROWN  TO  WHITE  CLAYEY  GRAVEL  (GC) 

10  YR4/3 

moist,  fine  to  coarse  gravel  (  =  70  percent), 
crushed  subangular  limestone 

Miami-Crosby 

SM019SS007 

01/10/94 

BROWN  GRAVELLY  CLAY  TO  CLAYEY 
GRAVEL  (GC-CL) 

moist,  lean,  fine  to  medium  subangular 
gravel  (=45  to  55  percent) 

Miami-Crosby 

SM019SS008 

01/10/94 

VERY  DARK  GRAY-BROWN  SANDY  CLAY 
(CL)  10  YR  3/2 

moist,  lean,  fine-  to  medium-grained  sand 
(  =  30  percent) 

Miami-Crosby 

• 

SM019SS009 

01/10/94 

DARK  BROWN  SANDY  CLAY  (CL) 

moist,  lean,  fine-  to  medium-grained  sand 
(  =  30  percent),  fine  gravel  (  =  5  percent) 

Miami-Crosby 

'27359  07.06.00 
08021091195  CLF 
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Table  G4  (continued) 


Site  Sample 

Identification  Date  Soil  Description  and  Classification 


Soil 

Association 


SM019SS010  01/10/94  VERY  DARK  GRAY-BROWN  SANDY  CLAY  Miami-Crosby 

(CL)  10  YR  3/2 

moist,  lean,  fine-  to  medium-grained  sand 
(«30  percent) 

SM019SS011  01/10/94  DARK  BROWN  SANDY  CLAY  WITH  GRAVEL  Miami-Crosby 

(CL)  10  YR  3/3 

moist,  lean,  fine-  to  medium-grained  sand 
(«30  percent),  fine  subangular  gravel 
(«15  percent) 

SM019SS012  01/10/94  VERY  DARK  GRAY-BROWN  GRAVELLY  Miami-Crosby 

CLAY  (CL)  10  YR  3/2 

moist,  lean,  fine  rounded  gravel 
(«30  percent),  fine-grained  sand 
(^10  percent) 


2  off  2 


Harding  Lawson  Associates 
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Table  G5: 


El  Site  SM20,  Pesticide  Mixing  and  Storage  Areas,  DIS  Entomology, 
Building  605,  Surface  Soil  Sample  Descriptions 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM020SS001 

12/21/93 

BLACK  SAND  (SP)  5  Y  2.5/1 

moist,  loose,  some  organics  (leaves),  fine-  to 
medium-grained  sand 

Miami-Crosby 

SM020SS002 

12/21/93 

VERY  DARK  GRAY  LEAN  CLAY  (CL)  2.5  Y  3/1 

moist,  soft,  trace  organics  (roots),  low 
plasticity 

Miami-Crosby 

SM020SS003 

12/21/93 

VERY  DARK  GRAY  FAT  CLAY  (CH)  2.5  Y  3/1 

moist,  soft,  trace  organics  (roots),  medium 
plasticity 

Miami-Crosby 

SM020SS004 

12/21/93 

VERY  DARK  GRAY  FAT  CLAY  (CH)  2.5  Y  3/1 

moist,  soft,  trace  organics  (roots),  medium 
plasticity 

Miami-Crosby 

SM020SS005 

12/21/93 

LIGHT  OLIVE-GRAY  FAT  CLAY  (CH) 

moist,  soft,  trace  organics  (roots),  medium 
plasticity 

Miami-Crosby 

SM020SS006 

12/21/93 

BLACK  FAT  CLAY  (CH)  5  Y  2.5/1 

moist,  soft,  high  plasticity 

Miami-Crosby 

SM020SS007 

12/21/93 

VERY  DARK  GRAY  GRAVEL  (GP)  2.5  Y  3/1 

moist,  dense 

Miami-Crosby 

SM020SS008 

12/21/93 

VERY  DARK  GRAY-BROWN  LEAN  CLAY  (CL) 
2.5  Y  3/1 

moist,  soft,  low  plasticity,  trace  organics 
(roots) 

Miami-Crosby 

SM020SS009 

12/21/93 

LIGHT  OLIVE  BROWN  FAT  CLAY  (CH) 

2.5  Y  5/3 

moist,  soft,  trace  organics  (roots) 

Miami-Crosby 

SM020SS010 

12/21/93 

VERY  DARK  GRAY-BROWN  LEAN  CLAY  (CL) 
2.5  Y  3/2 

moist,  soft,  low  plasticity,  trace  organics 
(roots) 

Miami-Crosby 

SM020SS011 

12/21/93 

VERY  DARK  GRAY-BROWN  LEAN  CLAY  (CL) 

moist,  soft,  low  plasticity,  trace  organics 
(roots) 

Miami-Crosby 

'27359  07.06.00 
08021091195  CLF 


Harding  Lawson  Associates 
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Table  G5  (continued) 
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Sit© 

Identification 


SM020SS012 


Sample  Soil 

Date  Soil  Description  and  Classification  Association 


12/21/93  VERY  DARK  GRAY-BROWN  FAT  CLAY  (CH)  Miami-Crosby 
moist,  soft,  medium  plasticity,  trace  organics 
(roots) 


2  of  2 


Harding  Lawson  Associates 
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Table  G6:  El  Site  SM21 ,  Pesticide  Mixing  and  Storage  Areas, 

Golf  Course  Pesticide  Mixing  Area,  Building  674,  Surface  Soil  Sample  Descriptions 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM021SS001 

01/05/94 

BLACK  SILTY  SAND  WITH  GRAVEL  (SM) 

10  YR  2/1 

moist,  fine-  to  medium-grained  sand 
(«55  percent),  fine  gravel  («15  percent), 
silt  ( «30  percent) 

Genesee-Sloan 

SM021SS002 

01/06/94 

SILTY  LIMESTONE  GRAVEL 

Genesee-Sloan 

SM021SS003 

01/05/94 

BLACK  SILTY  SAND  WITH  GRAVEL  (SM) 

10  YR  2/1 

moist,  fine-  to  medium-grained  sand 
(«55  percent),  fine  to  medium  gravel 
(«10  percent  fine,  ^5  percent  medium), 
sub  angular  to  subrounded  gravel,  silt 
(«30  percent) 

Genesee-Sloan 

SM021SS004 

01/06/94 

SILTY  LIMESTONE  GRAVEL 

Genesee-Sloan 

• 

SM021SS005 

01/05/94 

BROWN  SANDY  CLAY  (CL)  7.5  YR  4/3 

moist,  lean,  fine-grained  sand 
(«30  percent),  fine  subangular  gravel 
(  —  10  percent) 

Genesee-Sloan 

SM021SS006 

01/05/94 

DARK  BROWN  GRAVELLY  SAND  WITH  SELT 
(SM)  10  YR  3/3 

moist,  fine-  to  coarse-grained  sand 
( «50  percent),  fine  to  medium  limestone 
gravel  ( «25  percent),  subangular  gravel,  silt 
(«25  percent) 

Genesee-Sloan 

SM021SS007 

01/05/94 

BLACK  CLAYEY  SAND  (SC)  10  YR  2/1 

very  moist,  fine-  to  coarse-grained  sand 
(«50  percent),  fines  («40  percent),  septic 
odor 

Genesee-Sloan 

SM021SS008 

01/05/94 

VERY  DARK  GRAY-BROWN  SANDY  CLAY 
(CL)  10  YR  3/2 

moist,  fine-  to  medium-grained  sand 
(«30  percent),  fines  («65  percent),  fine 
subrounded  gravel  ( «5  percent),  rooted 

Genesee-Sloan 

• 

SM021SS009 

01/05/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY  (CL) 
10  YR  3/2 

moist,  fine-grained  sand  (  —  10  percent), 
lean,  rooted 

Genesee-Sloan 

’27359  07.06.00 
08021091195  CLF 
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Table  G6  (continued) 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM021SS010 

01/05/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY 
WITH  SAND  (CL)  10  YR  3/2 

moist,  fine-grained  sand  (^15  percent), 
lean,  rooted 

Genesee-Sloan 

SM021SS011 

01/05/94 

BLACK  SANDY  CLAY  (CL)  2.5  Y  2.5/1 

moist,  fine-  to  medium-grained  sand 
(«45  percent),  fines  («55  percent),  lean 

Genesee-Sloan 

SM021SS012 

01/05/94 

BLACK  SANDY  CLAY  (CL)  2.5  Y  2.5/1 

moist,  fine-  to  medium-grained  sand 
( ~ 25  percent),  fines  («75  percent),  lean 

Genesee-Sloan 

2  of  2 


Harding  Lawson  Associates 
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Table  G7:  El  Site  SM22,  Firing  Range,  Foreman  Rifle  Range, 
Near  Buildings  811  and  812,  Surface  Soil  Sample  Descriptions 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM022SS001 

01/06/94 

BROWN  SANDY  CLAY  (CL)  10  YR  4/3 

moist,  fine-grained  sand  («35  percent)* 

Genesee-Sloan 

SM022SS002 

01/06/94 

BROWN  SANDY  CLAY  (CL)  10  YR  4/3 

moist,  fine-grained  sand  («40  percent)* 

Genesee-Sloan 

SM022SS003 

01/06/94 

VERY  DARK  GRAY-BROWN  SANDY  CLAY 
(CL)  10  YR  3/2 

moist,  fine-  to  medium-grained  sand 
(»35  percent)* 

Genesee-Sloan 

SM022SS004 

01/06/94 

VERY  DARK  GRAY-BROWN  SANDY  CLAY 
(CL)  10  YR  3/2 

moist,  fine-  to  coarse-grained  sand 
( «35  percent),  fine  subrounded  gravel 
(  —  10  percent)* 

Genesee-Sloan 

SM022SS005 

01/06/94 

DARK  GRAY-BROWN  SANDY  CLAY  (CL) 

10  YR4/2 

moist,  fine-  to  coarse-grained  sand 
(«35  percent),  fine  subrounded  gravel 
(~5  percent)* 

Genesee-Sloan 

SM022SS006 

01/06/94 

YELLOW-BROWN  SANDY  CLAY  (CL) 

10  YR  6/6 

very  moist,  fine-  to  medium-grained  sand 
(«45  percent),  lean 

Genesee-Sloan 

SM022SS007 

01/06/94 

BROWN  SANDY  CLAY  (CL)  10  YR  4/3 

moist,  lean,  fine-  to  medium-grained  sand 
( « 35  percent) 

Genesee-Sloan 

SM022SS008 

01/06/94 

DARK  GRAY-BROWN  SANDY  CLAY  (CL) 

10  YR4/2 

moist,  lean,  fine-  to  coarse-grained  sand 
( «40  percent),  fine  subrounded  gravel 
(«5  percent) 

Genesee-Sloan 

SM022SS009 

01/06/94 

VERY  DARK  GRAY-BROWN  SANDY  CLAY 
WITH  SILT  (CL)  10  YR  3/2 

moist,  lean,  fine-  to  coarse-grained  sand 
( «35  percent) 

Genesee-Sloan 

'27359  07.06.00 
08021091195  CLF 
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Table  G7  (continued) 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM022SS010 

01/06/94 

BROWN  SANDY  CLAY  (CL)  10  YR  4/3 

moist,  lean,  fine-  to  coarse-grained  sand 
( «35  percent),  fine  subrounded  gravel 
(«5  percent) 

Genesee-Sloan 

SM022SS011 

01/06/94 

DARK  BROWN  CLAYEY  SAND  (SC) 

moist,  fine-  to  coarse-grained  sand 
(«55  percent) 

Genesee-Sloan 

*  Soil  description 

and  classification  from  corresponding  log  of  boring 
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Table  G8:  El  Site  SM23,  Firing  Range,  State  Police  Pistol  Range,  Near  Building  815, 

Surface  Soil  Sample  Descriptions 


Site  Sample 

Identification  Date 


Soil  Description 
and  Classification 


Soil 

Association 


SM023SS001  12/08/93  VERY  DARK  GRAY  SANDY  CLAY  WITH  SAND  Genesee-Sloan 

(CL)  2.5  Y  3/1 

moist,  fine-  to  coarse-grained  sand 
( »10  percent),  fine  subangular  gravel 
( »5  percent),  rootlets* 


SM023SS002  12/08/93  DARK  YELLOW-BROWN  SILTY  SAND  (SM)  Genesee-Sloan 

10  YR4/4 

wet,  silt  ( «40  percent),  fine-grained  sand 
( «40  percent),  medium-grained  sand 
(«15  percent),  coarse-grained  sand 
(<  5  percent),  fine  subangular  gravel 
(<  5  percent),  gravel  diameter  <  3/4-inch, 
bullet  fragments 

SM023SS003  12/08/93  BROWN  SAND  WITH  SILT  (SP-SM)  10  YR  4/3  Genesee-Sloan 

very  moist  to  wet,  fine-grained  sand 
(«35  percent),  medium-grained  sand 
(«35  percent),  coarse-grained  sand 
( —  15  percent),  subangular  to  subrounded,  fine 
subangular  to  subrounded  gravel  ( «5  percent), 
fines  («10  percent)* 


SM023SS004  12/08/93  BROWN  CLAYEY  SAND  (SC)  10  YR  4/3  Genesee-Sloan 

moist,  fine-grained  sand  («35  percent), 
medium-grained  sand  (  —  25  percent),  coarse¬ 
grained  sand  («5  percent),  fine  subangular 
gravel  ( «5  percent),  bullet  fragments* 

SM023SS005  12/08/93  VERY  DARK  GRAY-BROWN  SILTY  CLAY  WITH  Genesee-Sloan 

SAND  (CL)  10  YR  3/2 

moist,  fine-grained  sand  ( ~  15  percent), 
medium-grained  sand  (<  5  percent)* 


SM023SS006  12/08/93  VERY  DARK  GRAY-BROWN  SILTY  SAND  (SM)  Genesee-Sloan 

10  YR  3/2 

moist,  fine-grained  sand  («40  percent), 
medium-grained  sand  ( «  20  percent),  coarse¬ 
grained  sand  (<  5  percent),  silt  («35  percent), 
fine  subangular  gravel  (»5  percent),  gravel 
diameter  <  1/2 -inch,  bullet  fragments,  rootlets 


’27359  07.06.00 
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Table  G8  (continued) 
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Site  Sample  Soil  Description  Soil 

Identification  Date  and  Classification  Association 


SM023SS007  12/08/93  VERY  DARK  GRAY-BROWN  SILTY  SAND  (SM)  Genesee-Sloan 

10  YR  3/2 

-  -very  moist,  fine-grained  sand  ( «35  percent), 
medium-grained  sand  («25  percent),  coarse¬ 
grained  sand  (<  5  percent),  fine  sub  angular  to 
subrounded  gravel  («5  percent),  gravel 
diameter  <  1/2-inch,  bullet  fragments,  rootlets 

SM023SS008  12/08/93  BROWN  SANDY  CLAY  (CL)  10  YR  4/3  Genesee-Sloan 

very  moist,  fine-grained  sand  («35  percent), 
medium-grained  sand  («10  percent),  bullet 
fragments 

SM023SS009  12/08/93  VERY  DARK  GRAY-BROWN  CLAYEY  SILT  Genesee-Sloan 

WITH  SAND  (ML)  10  YR  3/2 

very  moist,  fine-grained  sand  («20  percent), 
medium-grained  sand  («5  percent),  rootlets, 
bullet  fragments 

SM023SS010  12/08/93  VERY  DARK  GRAY  SANDY  SILT  WITH  SAND  Genesee-Sloan 

(ML)  10  YR  3/1 

very  moist,  fine-grained  sand  («25  percent), 
rootlets 


*  Soil  description  and  classification  from  corresponding  log  of  boring 
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Table  G9:  El  Site  SNI24,  Firing  Range,  Skeet/Rifle  Range, 

Near  Buildings  819  Through  822,  Surface  Soil  Sample  Descriptions 


Site 

Identification 


SM024SS001 


SM024SS002 


SM024SS003 


SM024SS004 


SM024SS005 


SM024SS006 


Sample  Soil 

Date  Soil  Description  and  Classification  Association 


02/19/94  DARK  BROWN  SILTY  CLAY  WITH  SAND  Genesee-Sloan 

(CL)  7.5  YR  3/2 

wet,  plastic,  fine-  to  medium-grained  sand 
(»20  percent),  angular  to  subrounded  sand, 
trace  organic  (roots,  leaves)  material,  organic 
odor 


02/19/94  DARK  GRAY-BROWN  SILTY  CLAY  WITH  Genesee-Sloan 

SAND  (CL)  10  YR  4/2 

moist,  plastic,  fine-grained  sand 
( « 15  percent),  medium-grained  sand 
(~5  percent),  subrounded  sand,  organic 
odor,  trace  organic  (straw)  material 

02/19/94  VERY  DARK  GRAY-BROWN  SILTY  CLAY  Genesee-Sloan 

WITH  SAND  (CL)  10  YR  3/2 

moist,  low  plasticity,  fine-grained  sand 
( « 15  percent),  trace  coarse-grained  sand 
(<  1  percent),  angular  to  subrounded  sand, 
trace  organic  (roots,  grass)  material,  organic 
odor 


02/19/94  VERY  DARK  GRAY  SELTY  CLAY  WITH  SAND  Genesee-Sloan 
(CL)  10  YR  3/1 

moist,  plastic,  fine-grained  sand 
(«10  percent),  medium- to  coarse-grained 
sand  («10  percent),  angular  to  subrounded 
sand,  fine  gravel  (<  5  percent),  trace  organic 
(roots,  grass,  leaves)  material 


02/19/94  DARK  BROWN  SILTY  CLAY  WITH  SAND  Genesee-Sloan 

(CL)  10  YR  3/3 

wet,  plastic,  fine-grained  sand 
(  —  10  percent),  medium- to  coarse-grained 
sand  ( « 10  percent),  angular  to  rounded 
sand,  trace  organic  (roots,  lichen,  seeds) 
matter,  organic  odor,  trace  lead  shot 


02/1 9/94  DARK  BROWN  SELTY  CLAY  WITH  SAND  Genesee-Sloan 

(CL)  10  YR  3/3 

wet,  plastic,  fine-grained  sand 
(«10  percent),  medium- to  coarse-grained 
sand  (»10  percent),  angular  to  rounded 
sand,  trace  organic  (roots)  material,  organic 
odor 
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Table  G9  (continued) 


Site  Sample 

Identification  Date  Soil  Description  and  Classification 


Soil 

Association 


SM024SS007  02/19/94 


SM024SS008  02/19/94 


SM024SS009  02/19/94 


SM024SS010  02/19/94 


SM024SS011  02/19/94 


DARK  BROWN  SILTY  CLAY  WITH  SAND  Genesee-Sloan 

(CL)  10  YR  3/3 

wet,  plastic,  fine-grained  sand 
( » 10  percent),  medium-  to  coarse-grained 
sand  («10  percent),  subangular  to 
subrounded  sand,  trace  organic  (rootlets) 
material 

DARK  OLIVE-GRAY  SILTY  CLAY  WITH  Genesee-Sloan 

SAND  (CL)  5  Y  3/2 

wet,  plastic,  fine-grained  sand 
(»10  percent),  medium-  to  coarse-grained 
sand  («10  percent),  trace  fine  gravel 
(<  1  percent),  subangular  to  subrounded 
gravel  and  sand,  trace  organic  (rootlets) 
material 

VERY  DARK  GRAY-BROWN  SELTY  CLAY  Genesee-Sloan 

WITH  SAND  (CL)  2.5  Y  3/2 

wet,  plastic,  fine-grained  sand 
(«10  percent),  medium- to  coarse-grained 
sand  (»10  percent),  trace  fine  gravel 
(<  1  percent),  subangular  to  subrounded 
sand  and  gravel,  organic  (rootlets,  leaves) 
material  (^5  percent),  one  rifle  bullet 

DARK  BROWN  SILTY  CLAY  WITH  SAND  Genesee-Sloan 

(CL)  7.5  YR  3/2 

wet,  plastic,  fine-grained  sand 
( « 10  percent),  medium-grained  sand 
( «  7  percent),  coarse-grained  sand 
(«3  percent),  subangular  to  rounded  sand, 
trace  organic  (rootlets,  leaves)  material 

VERY  DARK  GRAY-BROWN  SILTY  CLAY  (CL)  Genesee-Sloan 
10  YR  3/2 

fine-grained  sand  («10  percent),  medium- 
to  coarse-grained  sand  (<  5  percent),  trace 
organic  (rootlets,  leaves)  material 
(<  5  percent),  organic  odor 
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Site 

Sample 

Soil 

Identification 

Date 

Soil  Description  and  Classification 

Association 

SM024SS012 

02/19/94 

VERY  DARK  BROWN  SILTY  CLAY  WITH 

SAND  (CL)  10  YR  3/2 

wet,  plastic,  fine-  and  coarse-grained  sand 
(  —  20  percent),  medium-grained  sand 
(<  5  percent),  trace  organic  (rootlets) 
material  (<  1  percent) 

Genesee-Sloan 

SM024SS013 

02/19/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY 

WITH  SAND  (CL)  10  YR  3/2 

wet,  plastic,  fine-grained  sand 

( « 15  percent),  medium-grained  sand 

(«5  percent),  coarse-grained  sand 

(<  5  percent),  fine  gravel  (<  1  percent), 

subangular  to  subrounded  sand  and  gravel, 

trace  organic  (rootlets)  material 

(<  1  percent) 

Genesee-Sloan 

• 

SM024SS014 

02/19/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY 

WITH  SAND  (CL)  10  YR  3/2 

wet,  plastic,  fine-grained  sand 
(«15  percent),  medium-grained  sand 
(«5  percent),  coarse-grained  sand 
(<  5  percent),  fine  gravel  (<  1  percent), 
subangular  to  subrounded  sand  and  gravel, 
trace  organic  (roots)  material  (<  1  percent) 

Genesee-Sloan 

SM024SS015 

02/19/94 

VERY  DARK  GRAY  SILTY  CLAY  (CL) 

very  moist,  plastic,  fine-grained  sand 
( «  5  percent),  medium-grained  sand 
(»3  percent),  coarse-grained  sand 
(«2  percent),  subrounded  sand,  trace 
organic  (rootlets)  material  (<  1  percent) 

Genesee-Sloan 

« 

SM024SS016 

02/19/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY  (CL) 
10  YR  3/2 

wet,  plastic,  fine-grained  sand  («5  percent), 
trace  medium-  and  coarse-grained  sand 
(<  5  percent),  subangular  to  subrounded 
sand,  trace  organic  (leaves,  rootlets)  material 
(<  5  percent) 

Genesee-Sloan 

• 

SM024SS017 

02/19/94 

DARK  BROWN  SILTY  CLAY  (CL)  7.5  YR  3/2 

wet,  plastic,  fine-grained  sand  ( «5  percent), 
subrounded  sand,  trace  organic  (rootlets) 
material  {<  5  percent),  organic  odor 

Genesee-Sloan 
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Table  G10:  El  Site  SM25b,  Historic  Military  Site,  Surface  Soil  Sample  Descriptions 


Site  Sample 

Identification  Date  Soil  Description  and  Classification 


Soil 

Association 


SM25BSS001 

02/07/94 

VERY  DARK  GRAY  SILTY  CLAY  (CL) 

10  YR  3/1 

moist,  silt  («30  percent),  fine-grained  sand 
(«5  percent),  subangular  and  subrounded 
sand,  medium  plasticity,  occasional  rootlets 
(<  1  percent) 

Miami-Crosby 

SM25BSS002 

02/07/94 

VERY  DARK  GRAY  SILTY  CLAY  (CL) 

10  YR  3/1 

moist,  silt  («35  percent),  fine-grained  sand 
(«5  percent),  subangular  and  subrounded 
sand,  medium  plasticity,  rare  rootlets 
(<  1  percent) 

Miami-Crosby 

SM25BSS003 

02/07/94 

VERY  DARK  GRAY  SILTY  CLAY  (CL) 

10  YR  3/1 

moist,  silt  («30  percent),  fine-grained  sand 
(«5  percent),  medium-  to  coarse-grained 
sand  (<  1  percent),  medium  plasticity,  rare 
rootlets  (<  1  percent) 

Miami-Crosby 

SM25BSS004 

02/07/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY  (CL) 
10  YR  3/2 

wet,  silt  («30  percent),  nonplastic,  fine-  and 
coarse-grained  sand  («5  percent), 
subangular  and  subrounded  sand 

Miami-Crosby 

SM25BSS005 

02/07/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY  (CL) 
10  YR  3/2 

moist,  silt  («30  percent),  fine-grained  sand 
(«5  percent),  subangular  and  subrounded 
sand,  medium  plasticity 

Miami-Crosby 

SM25BSS006 

02/07/94 

VERY  DARK  GRAY-BROWN  SILTY  CLAY  (CL) 
10  YR  3/2 

moist,  silt  («30  percent),  medium  plasticity, 
fine-  to  coarse-grained  sand  (<  5  percent), 
subangular  and  subrounded  sand 

Miami-Crosby 
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Table  G1 1 :  El  Site  SM25H,  Historic  Military  Site,  Surface  Soil  Sample  Descriptions 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM25HSS001 

02/06/94 

DARK  GRAY  SILTY  CLAY  (CL)  10  YR  4/1 

moist,  silt  («30  percent),  plastic,  fine-  to 
medium-grained  sand  («5  percent), 
sub  angular  and  subrounded  sand,  coarse 
sand-sized  slag  (<  1  percent),  rootlets 
(<  1  percent) 

Miami-Crosby 

SM25HSS002 

02/06/94 

DARK  GRAY  PEATY  CLAY  (PT/CL)  10  YR  4/1 

moist,  organic  (tree  bark)  material 
(—40  percent),  nonplastic,  fine-  to  coarse¬ 
grained  sand  («10  percent),  subrounded 
and  subangular  sand,  medium  angular 
gravel  (<  1  percent) 

Miami-Crosby 

SM25HSS003 

02/06/94 

DARK  GRAY  SILTY  CLAY  (CL)  10  YR  4/1 

moist,  silt  («40  percent),  low  plasticity, 
fine-  to  medium-grained  sand 
(«10  percent),  subrounded  sand,  organic 
(tree  bark,  rootlets)  material  (<  5  percent) 

Miami-Crosby 

SM25HSS004 

02/06/94 

DARK  GRAY  SILTY  CLAY  (CL)  10  YR  4/1 

wet,  silt  («30  percent),  low  plasticity,  fine- 
to  coarse-grained  sand  («10  percent), 
subrounded  sand,  fine  gravel-sized  slag 
(<  5  percent) 

Miami-Crosby 

SM25HSS005 

02/06/94 

DARK  GRAY  SILTY  CLAY  (CL)  10  YR  4/1 

wet,  silt  («35  percent),  low  plasticity,  fine- 
to  coarse-grained  sand  («5  percent),  , 
subangular  to  subrounded  sand,  fine  angular 
gravel  (<  1  percent),  organic  (leaves,  roots, 
twigs)  material  ( <  5  percent) 

Miami-Crosby 

SM25HSS006 

02/06/94 

DARK  GRAY  SILTY  CLAY  (CL)  10  YR  4/1 

wet,  silt  («30  percent),  plastic,  fine-  to 
coarse-grained  sand  («5  percent), 
subrounded  sand,  medium  angular  gravel 
(<  1  percent),  rusted  wire  fence  fragments 
(«1  percent) 

Miami-Crosby 
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Table  G12:  El  Site  SM25i,  Historic  Military  Site,  Surface  Soil  Sample  Descriptions 


Site  Sample  Soil 

Identification  Date  Soil  Description  and  Classification  Association 


SM25ISS001  02/07/94  VERY  DARK  GRAY  CLAYEY  GRAVEL  WITH  Miami-Crosby 

SAND  (GP-GC) 

moist,  fine  rounded  gravel,  fine-  to  coarse¬ 
grained  sand  ( ®  30  percent),  subangular  to 
subrounded  sand,  silt  ( « 10  percent), 
nonplastic  clay  («10  percent),  organic 
(rootlets)  material  («10  percent) 

SM25ISS002  02/07/94  VERY  DARK  GRAY  SILTY  CLAY  (CL)  Miami-Crosby 

7.5  YR  3/1 

moist,  silt  («30  percent),  low  plasticity, 
fine-  to  coarse-grained  sand  («5  percent), 
subrounded  sand,  organic  (rootlets)  material 
(«5  percent) 

SM25ISS003  02/07/94  VERY  DARK  GRAY  SAND  (SP)  7.5  YR  3/1  Miami-Crosby 

moist,  fine-grained  («40  percent),  medium¬ 
grained  ( «  30  percent),  coarse-grained 
(»10  percent),  subrounded,  fine  gravel 
(  —  10  percent),  silt  («5  percent),  clay 
(«5  percent),  trace  organic  (rootlets) 
material  (<  1  percent) 

SM25ISS004  02/07/94  VERY  DARK  GRAY  SILTY  CLAY  (CL)  Miami-Crosby 

7.5  YR  3/1 

moist,  silt  («25  percent),  medium  plasticity, 
fine-grained  sand  («5  percent),  medium-  to 
coarse-grained  sand  (<  1  percent), 
subrounded  sand,  trace  organic  (rootlets) 
material 

SM25ISS005  02/07/94  VERY  DARK  GRAY  SILTY  CLAY  (CL)  Miami-Crosby 

7.5  YR  3/1 

wet,  silt  («30  percent),  low  plasticity,  fine- 
to  medium-grained  sand  (<  5  percent), 
subrounded  sand,  trace  rootlets 
(<  1  percent),  organic  odor 

SM25ISS006  02/07/94  VERY  DARK  GRAY  CLAY  (CL)  7.5  YR  3/1  Miami-Crosby 

very  moist,  high  plasticity,  silt 
( « 15  percent),  fine-grained  sand 
(«5  percent),  well  rounded  sand,  trace 
rootlets  (<  1  percent) 
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Table  G13:  El  Site  SM25j,  Historic  Military  Site,  Surface  Soil  Sample  Descriptions 


Site 

Identification 

Sample 

Date 

Soil  Description  and  Classification 

Soil 

Association 

SM25JSS001 

02/07/95 

DARK  RED-BROWN  SELTY  CLAY  (CL) 

SYR  3/2 

silt  («30  percent),  trace  fine-grained  sand 
(<  1  percent),  trace  organic  (rootlets) 
material  (<  1  percent) 

Miami-Crosby 

SM25JSS002 

02/07/95 

DARK  RED-BROWN  SILTY  CLAY  (CL) 

5  YR  3/2 

moist,  silt  ( ~30  percent),  plastic,  fine¬ 
grained  sand  (<  1  percent),  coarse-grained 
sand  (<  1  percent),  subrounded  sand, 
organic  (rootlets)  material  ( <  1  percent) 

Miami-Crosby 

SM25JSS003 

02/07/95 

DARK  RED-BROWN  SELTY  CLAY  (CL) 

5  YR  3/2 

moist,  silt  ( ~30  percent),  fine-  to  coarse¬ 
grained  sand  (<  1  percent),  subangular 
sand,  plastic,  organic  (rootlets)  material 
(<  1  percent) 

Miami-Crosby 

SM25JSS004 

02/07/95 

DARK  RED-BROWN  SILTY  CLAY  (CL) 

5  YR  3/2 

moist,  silt  ( *30  percent),  plastic,  fine-  to 
coarse-grained  sand  (<  1  percent), 
subrounded  sand,  organic  (rootlets)  material 
(<  1  percent) 

Miami-Crosby 

SM25JSS005 

02/07/95 

DARK  RED-BROWN  SELTY  CLAY  (CL) 

5  YR  2.5/2 

moist,  silt  (*35  percent),  plastic,  fine¬ 
grained  sand  (<  1  percent),  subangular  to 
subrounded  sand,  organic  (rootlets)  material 
(<  1  percent) 

Miami-Crosby 

SM25JSS006 

02/07/95 

DARK  RED-BROWN  SILTY  CLAY  (CL) 

5  YR  3/2 

moist,  silt  ( *40  percent),  plastic,  fine-  to 
coarse-grained  sand  (<  1  percent), 
subangular  to  subrounded  sand,  organic 
(rootlets)  material  (<  1  percent) 

Miami-Crosby 
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Table  G14:  El  Site  SM25k,  Historic  Military  Site,  Surface  Soil  Sample  Descriptions 


Site  Sample 

Identification  Date 


Soil 

Soil  Description  and  Classification  Association 


SM25KSS001  02/22/94 


SM25KSS002  02/22/94 


SM25KSS003  02/22/94 


SM25KSS004  02/22/94 


VERY  DARK  GRAY  CLAY  (CL)  10  YR  3/1  Genesee-Sloan 

moist,  soft,  silt  (*5  percent),  fine-grained 
sand  (<  5  percent),  angular  to  subangular 
sand,  plastic,  organic  (leaves,  rootlets) 
material  (<  5  percent) 

VERY  DARK  GRAY-BROWN  CLAY  WITH  Genesee-Sloan 

SAND  (CL)  10  YR  3/2 

moist,  low  plasticity,  silt  (*10  percent), 
fine-  to  medium-grained  sand 
(*10  percent),  coarse-grained  sand 
(*10  percent),  angular  to  subrounded  sand, 
fine  subrounded  to  rounded  gravel 
(*5  percent) 

VERY  DARK  GRAY-BROWN  CLAY  WITH  Genesee-Sloan 

SILT  (CL)  10  YR  3/2 

moist,  silt  ( *10  percent),  fine-  to  medium¬ 
grained  sand  (<  5  percent),  medium 
plasticity 

VERY  DARK  GRAY-BROWN  GRAVELLY  Genesee-Sloan 

CLAY  WITH  SAND  (CL)  10  YR  3/2 

moist,  fine  subrounded  to  well  rounded 
gravel  (*35  percent),  fine-  to  coarse-grained 
sand  (*15  percent),  silt  (*5  percent),  low 
plasticity,  organic  (rootlets)  material 
(<  5  percent) 


SM25KSS005  02/22/94  VERY  DARK  GRAY-BROWN  CLAY  WITH  Genesee-Sloan 

SILT  (CL) 

moist,  silt  ( *15  percent),  fine  subrounded 
to  rounded  gravel  (*10  percent),  fine-  to 
medium-grained  sand  (*10  percent),  coarse¬ 
grained  sand  (<  5  percent),  subrounded 
sand,  medium  plasticity,  organic  (rootlets) 
material  (<  5  percent) 


SM25KSS006  02/22/94  DARK  GRAY  CLAY  WITH  SELT  (CL)  Genesee-Sloan 

10  YR  4/1 

moist,  silt  (*15  percent),  fine-  to  medium- 
grained  sand  (<  5  percent),  subrounded  to 
rounded  sand,  plastic,  organic  (rootlets) 
material  (<  5  percent) 
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Table  G15:  Background  Surface  Soil  Sample  Descriptions 


Site  Sample 

Identification  Date  Soil  Description  and  Classification 


Soil 

Association 


SMBKGSS001 

11/23/93 

DARK  BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots] 
throughout  (« 15  percent] 

Genesee-Sloan 

SMBKGSS002 

11/23/93 

DARK  BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots] 
throughout  (  —  15  percent) 

Genesee-Sloan 

SMBKGSS003 

11/23/93 

DARK  BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots) 
throughout  (« 15  percent) 

Genesee-Sloan 

SMBKGSS004 

11/23/93 

DARK  BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots) 
throughout  («15  percent) 

Genesee-Sloan 

SMBKGSS005 

11/23/93 

BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  trace  of  fine-  to  medium-grained  sand 
(<  5  percent),  high  plasticity,  organics 
(roots)  throughout  («15  percent) 

Genesee-Sloan 

SMBKGSS006 

11/23/93 

BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots) 
throughout  (« 15  percent) 

Genesee-Sloan 

SMBKGSS007 

11/23/93 

BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  trace  of  fine-  to  medium-grained  sand 
(5  percent),  high  plasticity,  organics  (roots) 
throughout  (« 15  percent) 

Genesee-Sloan 

SMBKGSS008 

12/20/93 

BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots) 
throughout  ( « 1 5  percent) 

Miami-Crosby 

SMBKGSS009 

11/23/93 

BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots) 
throughout  ( « 1 5  percent) 

Miami-Crosby 

SMBKGSS010 

11/23/93 

BROWN  FAT  CLAY  (CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots) 
throughout  ( « 15  percent) 

Miami-Crosby 

SMBKGSS011 

11/23/93 

VERY  DARK  GRAYISH  BROWN  FAT  CLAY 
(CH)  10  YR  3/3 

moist,  high  plasticity,  organics  (roots) 
throughout  (« 15  percent) 

Crosby-Brookston 
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Table  G1 5  (continued) 


Site  Sample 

Identification  Date  Soil  Description  and  Classification 


Soil 

Association 


SMBKGSS012  11/23/93 
SMBKGSS013  11/29/93 

SMBKGSS014  11/29/93 


SMBKGSS015  11/29/93 


SMBKGSS016  11/29/93 


SMBKGSS017  11/29/93 


SMBKGSS018  11/29/93 


SMBKGSS019  11/29/93 


SMBKGSS020  11/29/93 


SMBKGSS021  11/29/93 


Soil  not  described  Crosby-Brookston 

DARK  GRAY  CLAYEY  SILT  (ML)  2.5  YR  3/1  Crosby-Brookston 
moist,  low  plasticitiy,  with  roots 

BLACK  SILTY  SAND  (SM)  [FILL]  7.5  YR  2.5/1  Crosby-Brookston 
moist,  fine-  to  coarse-grained  sand,  fine  to 
coarse  gravel  («5  percent)  subangular  to 
subrounded,  with  roots 


VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  Crosby-Brookston 
(CL)  2.5  Y  3/2 

moist,  low  to  medium  plasticity,  with  roots 

VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  Crosby-Brookston 
(CL)  2.5  Y  3/2 

moist  to  wet,  low  to  medium  plasticity,  with 
roots 


VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  Crosby-Brookston 
(CL)  2.5  Y  3/2 

moist  to  wet,  low  to  medium  plasticity,  with 
roots 

VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  Miami-Crosby 
(CL)  10  YR  3/2 

moist,  fine-  to  medium-grained  sand 
( «5  percent),  low  to  medium  plasticity, 
with  roots 


VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  Miami-Crosby 
(CL)  2.5  Y  3/2 

moist,  fine-grained  sand  (~5  percent),  low 
to  medium  plasticity,  with  roots 

VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  Miami-Crosby 
(CL)  2.5  Y  3/2 

moist,  fine-  to  medium-grained  sand 
(«5  percent),  low  to  medium  plasticity, 
with  roots 

VERY  DARK  GRAYISH  BROWN  SELTY  CLAY  Miami-Crosby 
(CL)  2.5  Y  3/2 

moist,  fine-  to  medium-grained  sand 
( «  5  percent),  low  to  medium  plasticity, 
with  roots 
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Appendix  H 


BORING  LOGS  AND  WELL  CONSTRUCTION  DIAGRAMS 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  846.5  ft.  DATE  12/16/93 


12 

36 


20 

17 


14 


25 

22 


3-INCHES  ASPHALTIC  CONCRETE 
LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  2J5Y5/3 
stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular,  medium  to  high  plasticity 
gray  mottling,  hard 


change  in  color  to  light  olive  brown  2.5Y5/4 

very  stiff,  fine  to  coarse  gravel,  subrounded-subangular 

change  in  color  to  dark  gray  5Y4/1 


stiff 


very  stiff 


OLIVE  BROWN  SILTY  CLAY  (CL)  2SY4/4 

very  stiff,  slightly  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  gravel  5%, 
subrounded-subangular 
Boring  terminated  at  22.5  ft.  bgs. 


25  H 


30-H 


35  H 


Notes: 

1A11  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling.  However, 
due  to  the  low  permeability  of  the  soil,  groundwater  may 
have  entered  the  boring  once  the  augers  were  removed. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-16-93. 
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Prepared  for: 

Figure  HI 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI001SB001 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  847.1  ft.  PATE  12/16/93 


8 

10 

36 
29 
26 

37 
20 

14 
35 

15 
48 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  Z5Y5/3 
stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 

hard 

change  in  color  to  light  olive  brown  2.5Y5/4 
very  stiff 

very  stiff,  no  gray  mottling 

change  in  color  to  olive  brown  2.5Y4/3,  some  zones  of 
fine  sand 


DARK  GRAY  SILTY  CLAY  (CL)  5Y4/1 

very  stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 
stiff 

hard 
very  stiff 


change  in  color  to  olive  brown  2.5Y4/3,  slightly  moist, 
hard 

Boring  terminated  at  22  ft.  bgs. 


25  H 


30H 


35  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling.  However, 
due  to  the  low  premeability  of  the  soil,  groundwater  may 
have  entered  the  boring  once  the  augers  were  removered. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-16-93. 
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Prepared  for: 

Figure  H2 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI001SB002 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 
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Environmental  Services 


•  /N 

N  +- 

^  «♦- 

\  ~  • 

M  X  - 

3  -HQ. 

O  0.  E 

-  m  * 

CO  DM 


EQUIPMENT _ Summit  CME  75-B 

ELEVATION  847.9  ft.  DATE  12/15/93 
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11 

5 

33 

17 

29 


2-INCHES  ASPHALTIC  CONCRETE 
DARK  OLIVE  GRAY  SILTY  CLAY  (CL)  [FILL]  5Y3/2 
stiff,  moist,  fine  to  medium  sand  5%, 
subrounded-subangular,  medium  to  high  plasticity 
a  small  piece  of  wood  observed  at  2.75  ft.  bgs 
OLIVE  BROWN  SILTY  CLAY  (CL)  2SY4/3 
stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular,  medium  to  high  plasticity 
medium  stiff,  fine  gravel  5%,  subrounded-subangular  from 
5  to  7  ft.  bgs 

hard,  fine  to  coarse  gravel  5%,  subrounded-subangular, 
change  in  color  to  light  brown  2.5Y5/4 

g 

very  moist,  poor  recovery 
Boring  terminated  at  13  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background  except  0.5  ppm  at 
4.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  11.5  to  12.5 
ft.  bgs  during  drilling  based  on  water  that  flowed  into  the 
augers  at  that  depth. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-15-93. 
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Figure  H3 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI001SB003 
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EQUIPMENT  Summit  CME  75-B _ 

ELEVATION  847.9  ft.  DATE  1/24/94 


50 

12 


30 

23 


35 


DARK  OLIVE  GRAY  SILTY  CLAY  (CL)  [FILL]  5Y3/2 
hard,  moist,  fine  to  medium  sand  5%, 
subrounded-subanguiar,  medium  plasticity 
black  wood  chips 

fine  gravel  5%,  subrounded-subanguiar 
OuvE  brown  SILTY  CLAY  (CL)  2J5Y4/3 
stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subanguiar,  medium  to  high  plasticity 
change  in  color  to  light  olive  brown  2.5Y5/4,  fine  to  coarse 
gravel  5%,  subrounded-subanguiar,  increase  in  sand 
content,  very  stiff 


change  in  color  to  olive  brown  2.5Y4/3 
slight  increase  in  soil  moisture  content 
Boring  terminated  at  13  ft.  bgs. 


20  H 


Notes: 

1  All  PID  readings  equal  to  background  except  0.5  ppm  at 
1.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  11  ft.  bgs 
during  drilling.  No  distinct  water  bearing  unit  was 
observed. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
1-24-95. 


30  H 


35  H 
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Prepared  for: 

Figure  H4 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI001 SB03A 

Fort  Beniamin  Harrison 

Marion  County,  Indiana 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  849.0  ft.  DATE  12/21/93 


8 

11 

18 


DARK  OLIVE  GRAY  SILTY  CLAY  (CL)  [FILL]  5Y3/2 
stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  gravel,  5%, 
subrounded-subangular,  medium  to  high  plasticity 


OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/4 

stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 
=  increasing  sand  content 

Boring  terminated  at  9  ft.  bgs. 


15H 


20H 


Notes: 

1A11  PID  readings  equal  to  background  except  0.1  ppm  at 
3.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  8  to  10  ft. 
bgs  during  drilling  based  on  observation  of  water  slowly 
dripping  into  bottom  of  borehole. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-21-93. 


25  H 


30H 


35  H 


Prepared  for: 

Figure  H5 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI001SB004 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 
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Summit  CME  75-B 
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ELEVATION  847.5  ft.  DATE  12/19/93 


3-INCHES  OF  ASPHALTIC  CONCRETE 
DARK  OUVE  GRAY  SILTY  CLAY  (CL)  2J5Y5/4 
stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular,  medium  to  high  plasticity 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  2SY5/4 
stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 
§  increasing  sand  content,  hard 
slightly  increasing  soil  moisture  content 

Boring  terminated  at  10  ft.  bgs. 


Notes: 

1A11  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  8  to  10  ft. 
bgs  during  drilling  based  on  water  entering  borehole  after 
augers  were  raised  to  2  to  3  ft.  bgs. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-19-93. 


Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Figure  H6 

Log  of  Boring  EI001SB005 


TOP  OF  CASING 
ELEVATION  856.96  ft, 

GROUND  SURFACE 

Top  of  casing  at  2.35  ft.  above 
ground  level,  bentonite-cement 
seal  0  to  4.0  ft. 

10-in.  dia.  borehole  0  to  13  ft. 
4-in.-ID,  Schedule  40  PVC  blank 
casing  +  2.35  to  6  ft. 

Bentonite  pellet  seal  4  to  5  ft. 

Best  Silica  620  sandpack  5  to  13  ft. 


4-in.-ID  slotted  screen  (0.01-in.) 
6  to  11  ft. 

Bottom  well  cap  at  11.1  ft. 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  854.45  ft.  DATE  12/17/93 

UGHT  OLIVE  BROWN  SILTY  CIAY  (CL)  Z5Y5/4 

moist,  fine  to  coarse  sand  5%,  subrounded-subangular; 
fine  to  coarse  gravel  5%,  subrounded-subangular, 
medium  to  high  plasticity 

very  stiff,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular 


OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/3 

very  stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 
DARK  GRAY  SILTY  CLAY  (CL)  5Y4/1 
very  stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular 

Boring  terminated  at  12.0  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. No  distinct  water  bearing  unit  was  encountered. 
However,  within  the  light  olive  brown  silty  clay  unit,  very 
moist  zones  were  observed. 

5. Boring  EI001MW001  converted  to  monitoring  well 
EI001MW001  on  12-18-93. 
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35H 
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Prepared  for: 

Figure  H7 

U.S.  Army  Environmental  Center 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Well  EI001 MW001 

TOP  OF  CASING 
ELEVATION  851.99  ft, 

GROUND  SURFACE 


Top  of  casing  at  0.2  ft.  below 
ground  level,  bentonite-cement 
seal  0  to  4.0  ft. 

10-in.  dia.  borehole  0  to  12  ft. 
4-in.-ID  Schedule  40  PVC  blank 
casing  0.2  to  6  ft. 

Bentonite  pellet  seal  4  to  5  ft. 

Best  Silica  620  sandpack  5  to  11  ft. 

4-in.-ID  slotted  screen  (0.01-in.) 

6  to  11  ft. 

Bottom  well  cap  at  11.1  ft. 
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38 


25H 


30- 


35- 


EQUIPMENT 


Summit  CME  75-B 


ELEVATION  852.27  ft.  DATE  12/17/93 


2-INCH  ASPHALTIC  CONCRETE 


DARK  OLIVE  SILTY  CLAY  (CL)  5Y3/2 

moist,  fine  to  coarse  sand  5%,  subrounded-subangular, 
medium  plasticity 

change  in  color  to  olive  5Y4/3  at  approximately  2  to  3  ft. 

\  bgs.  _ 


LIGHT  OLIVE  BROWN  SILTY  CLAY  WITH  SAND 
(CL)  25Y5/4 

stiff,  moist  to  very  moist  (in  sandier  zones),  fine  to 
coarse  sand,  10%  fine,  5%  medium  to  coarse, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular,  medium  plasticity 
hard  from  6  to  8  ft.  bgs 
very  stiff  from  8  to  10  ft.  bgs 


OLIVE  BROWN  SILTY  CLAY  (CL)  2L5Y4/4 

hard,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular 


Boring  terminated  at  12.0  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background  except  2.0  ppm  at 
1.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. No  distinct  water  bearing  unit  was  encountered. 
However,  within  the  light  olive  brown  silty  clay  with  sand 
unit,  very  moist  zones  were  observed. 

5. Boring  EI001MW002  converted  to  monitoring  well 
EI001MW002  on  12-17-93. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 

Marion  County,  Indiana _ 


Figure  H8 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Well  EI001 MW002 


TOP  OF  CASING 
ELEVATION  852,19  ft, 

GROUND  SURFACE 


Top  of  casing  at  2.35  ft.  above 
ground  level,  bentonite-cement 
seal  0  to  4.0  ft. 

10-in.  dia.  borehole  0  to  13  ft. 
4-in.-ID  Schedule  40  PVC  blank 
casing  +2.35  to  6  ft. 

Bentonite  pellet  seal  4  to  5  ft. 

Best  Silica  620  sandpack  5  to  13  ft. 

4-in.-ID  slotted  screen  (0.01-in.) 

6  to  11  ft. 


Bottom  well  cap  at  11.1  ft. 


25 


30- 


35 


40- 


equipment 


Summit  CME  75-B 


ELEVATION  850.07  ft.  DATE  12/19/93 


OLTVE  BROWN  SILTY  CLAY  (CL)  2L5Y4/4 

moist,  fine  to  coarse  sand  5%,  subrounded-subangular, 
medium  to  high  plasticity 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  25Y5/4 
stiff,  moist,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular;  fine  to  coarse  gravel 
5%,  subrounded-subangular,  medium  to  high  plasticity 


increasing  sand  content 


OLTVE  BROWN  SILTY  CLAY  (CL)  25Y4/3 

very  stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular,  medium  to  high  plasticity 


Boring  terminated  at  13.0  ft.  bgs. 


Notes: 

1A11 PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. No  distinct  water  bearing  unit  observed  and  no 
wet/saturated  soil  sample  collected;  however,  very  moist 
zones  within  the  light  olive  brown  silty  clay  unit  were 
observed. 

5. Boring  EI001MW003  converted  to  monitoring  well 
EI001MW003  on  12-19-93. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Figure  H9 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Well  EI001MW003 


TOP  OF  CASING 
ELEVATION  852.00  ft. 

GROUND  SURFACE 

Top  of  casing  at  0.3  ft.  below 
ground  level,  bentonite-cement 
seal  0  to  3.5  ft. 

10-in.  dia,  borehole  0  to  13  ft. 
4-in.-ID  Schedule  40  PVC  blank 
casing  0.2  to  55  ft. 

Bentonite  pellet  seal  35  to  4.5  ft. 
Best  Silica  620  sandpack  4.5  to  13  ft. 


4-in.-ID  slotted  screen  (0.01-in.) 
55  to  10.5  ft. 

Bottom  well  cap  at  10.6  ft. 
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EQUIPMENT _ Summit  CME  75-B _ 

ELEVATION  852.46  ft.  DATE  12/18/93 


10 


15- 


20- 


25 


30- 


35  H 


40 -1 


'A 


2  to  3-INCHES  ASPHALTIC  CONCRETE 
LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  Z5Y5/4 
moist,  Fine  to  coarse  sand  5%,  subrounded-subangular; 
fine  to  coarse  gravel  5%,  subrounded-subangular, 
medium  to  high  plasticity 

change  in  color  to  very  dark  gray  5Y3/1  at  3.5  ft.  bgs,  and 
then  to  olive  5Y4/3,  very  moist 
UGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  25Y5/3 
very  stiff,  moist,  fine  to  coarse  sand,  5%  fine,  5% 
medium  to  coarse,  subrounded-subangular;  fine  to 
coarse  gravel  5%,  subrounded-subangular,  medium  to 
high  plasticity 


OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/3 

hard,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular 
Boring  terminated  at  13.0  ft.  bgs. 


Notes: 

1A11  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling  although 
water  was  present  inside  augers  when  they  were  pulled  up 
to  2  ft.  bgs. 

5. Boring  EI001MW004  converted  to  monitoring  well 
EI001MW004  on  12-18-93. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


Prepared  for: 


Figure  H10 


U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Log  of  Boring  and 

Well  Completion  Diagram  for 

Well  EI001MW004 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  843.8  ft.  DATE  11/30/93 


6 


7 

19 

73 


60 

70 


VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  (CL) 
Z5Y3/2 

medium  stiff,  moist,  medium  plasticity,  some  rootlets 


DARK  OLIVE  GRAY  SILTY  CLAY  (CL)  5Y3/2 
very  stiff,  moist,  medium  to  high  plasticity 
black  staining  observed  at  7  to  7.5  ft. 

YELLOWISH  BROWN  SANDY  SILT  (ML)  10YR5/4 
hard,  slightly  moist,  fine  to  coarse  sand,  25%  fine,  5% 
medium  to  coarse,  subrounded-subangular 
increasing  sand  content 

g 

OLIVE  BROWN  CLAY  WITH  SAND  (CL)  25Y4/3 

hard,  moist,  fine  to  coarse  sand,  15%  fine,  5%  medium 
to  coarse,  subrounded-subangular,  medium  plasticity 
Boring  terminated  at  16  ft.  bgs. 


20H 


25 


30 — 


Notes: 

l.PID  readings  equal  to  background  except  3.3  at  7.5  ft. 
2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  between  13  to  14  ft.  bgs 
during  drilling  based  on  drillers  observation  and  Water  in 
the  boring. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
11-30-93. 

6. At  8.5  ft.,  73  blows  to  9  in.;  at  10  ft.,  68  blows  to  6  in. 


35  H 


40-J  i  « 

Prepared  for:  Figure  H11 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland  Log  of  Borjng  E|003SB001 


Fort  Beniamin  Harrison 
Marion  County,  Indiana 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 
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EQUIPMENT  Summit  CME  75-B 

ELEVATION  848.5  ft.  DATE  12/1/93 

0 

'Em 

VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  ((X) 

12 

1 

\  X5Y3/2 

— 

\  stiff,  moist,  medium  to  high  plasticity,  some  rootlets 

— 

DARK  YELLOWISH  BROWN  SILT  WITH  SAND  (ML) 

— 

- 

10YR4/6 

17 

stiff,  moist,  fine  to  medium  sand,  10%  fine,  5% 

- 

medium,  subrounded-subangular 

1-inch  thick  silty  sand  layer  at  1.75  ft. 

very  stiff,  fine  gravel  5%,  subrounded-subangular  at  4  ft. 

65  — 

increasing  sand  content,  hard 

71 

- 

60  10~ 

\ 

70 

z 

125  - 

7 

change  color  to  brown  1.0Y4/3 

1C  — 

_ 

change  in  color  to  grayish  brown  10YR5/2,  fine  to 

10 

i 

medium  sand,  10%  fine,  5%  medium, 

74  — 

j 

subrounded-subangular,  medium  plasticity 

128  — ; 

-- 

— 

— 

x  increasing  sand  content 

Boring  terminated  at  17.5  ft.  bgs. 

20  H 


30  H 


35  H 


Notes: 

l.PID  readings  (in  ppm)  equal  to  background  except  0.2  at 
1.5  ft.  and  0.5  at  9.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling.  This 
boring  was  left  open  overnight  to  see  if  any  groundwater 
would  enter.  When  boring  was  checked  the  following  day 
(12-2-93)  less  than  1-inch  of  mud  was  in  the  bottom.  It  was 
determined  that  this  boring  did  not  intersect  a 
water-bearing  zone  so  the  boring  was  backfilled. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-2-93. 

6At  9  ft.,  71  blows  to  11  in.;  at  11  ft.,  70  blows  to  10  in. 
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Prepared  for:  Figure  HI 2 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland  Log  of  Boring  EI003SB002 


Fort  Beniamin  Harrison 
Marion  County,  Indiana 
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equipment _ Summit  CME  75-B _ 

ELEVATION  853.0  ft.  DATE  12/2/93 


5 

6 

4 

3 

9 

9 

23 

68 

48 

97 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  Z5Y4/2 
medium  stiff,  moist,  medium  to  high  plasticity,  fine  to 
medium  sand  5%,  subrounded-subangular,  some 
rootlets 

some  black  stains,  change  in  color  to  very  dark  gray  5Y3/1 


OLIVE  GRAY  SILTY  CLAY  (CL)  5Y5/2 

soft,  moist  to  very  moist,  fine  to  medium  sand  5%, 
subrounded-subangular;  coarse  gravel  5%,  subangular, 
medium  to  high  plasticity 

a  piece  of  plastic  was  found  at  approximately  8.5  to  9.0  ft. 

[FILL?] 


S _ 

DARK  GRAYISH  BROWN  SILTY  SAND  (SM)  25Y4/2 

very  dense,  very  moist  to  wet,  fine  to  coarse  sand, 
subrounded-subangular 
predominantly  fine  to  medium  grained  sand 

OLIVE  BROWN  SILTY  CLAY  WITH  SAND  (CL) 
23Y4/3 

hard,  moist,  fine  to  coarse  sand,  10%  fine,  5%  medium, 
subrounded-subangular,  medium  plasticity 
Boring  terminated  at  19.5  ft.  bgs. 


Notes: 

1.PID  readings  (in  ppm)  equal  to  2.0  at  5.5  ft.,  89  at  7  ft. 
and  1.5  at  16.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  14.5  ft.  during  drilling 
based  on  wet  soil  encountered  at  that  depth. 

5. Boring  EI003SB003  converted  to  monitoring  well 
EI003MW003  on  12-2-93. 

6. This  well  was  abandoned  after  it  was  damaged  during  soil 
remediation  efforts  at  this  site.  The  well  was  abandoned  by 
drilling  out  the  casing,  then  backfilling  with 
cement-bentonite  grout  on  2-6-94.  The  replacement  for 
this  well  was  installed  in  Boring  EI003SB03C. 

7  At  8.5ft.,  97  blows  to  9  in. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 
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Prepared  for: 

Figure  H13 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground.  Maryland 

Log  of  Boring  EI003SB003 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Harding  Lawson  Associatos 

Engineering  and 
Environmental  Services 
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equipment _ Summit  CME  75-B _ 

ELEVATION  NA  ft.  PATE  1/26/94 


24 

26 

21 


16 

36 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  23Y4/2 
moist,  fine  to  coarse  sand  5%,  subrounded-subangular, 
medium  to  high  plasticity 

change  in  color  to  brown  10YR4/3  at  approximately  2.5  ft. 

change  in  color  to  light  olive  brown  2.5Y5/13,  very  stiff; 
fine  to  coarse  sand,  5%  fine,  5%  medium  to  coarse, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 
slightly  increasing  sand  content,  very  moist 


change  in  color  to  olive  brown  2.5Y4/3,  very  stiff,  moist, 
fine  to  coarse  sand  5% 


change  in  color  to  olive  brown  2.5Y4/3,  hard,  moist,  fine 
to  coarse  sand,  5%  fine,  5%  medium  to  coarse,  low  to 
medium  plasticity 
Boring  terminated  at  17  ft.  bgs. 


25H 


30  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling.  No  water 
bearing  unit(s)  were  drilled  through  before  encountering 
hard  clay  layer. 


35H 


40 -1 


Prepared  for: 

Figure  H14 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI003SB03A 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

EQUIPMENT 


Summit  CME  75-B 


ELEVATION 


DATE  2/5/94 


DARK  GRAYISH  BROWN  SELTY  CLAiY  (CL)  Z5Y4/2 
moist,  fine  to  coarse  sand  5%,  subrounded-subangular, 
medium  to  high  plasticity 


change  in  color  to  light  olive  brown  2.5Y5/3,  medium  stiff, 
moist,  fine  to  coarse  sand,  5%  fine,  5%  medium  to  coarse; 
fine  to  coarse  gravel  5%,  subrounded-subangular 

2 


change  in  color  to  olive  brown  2.5Y4/3,  very  stiff 
GRAY  SILTY  CLAY  (CL)  25Y5/1 
very  stiff,  moist,  fine  to  coarse  sand  5% 

Boring  terminated  at  12  ft.  bgs. 


Notes: 

1  All  PID  readings  (in  ppm)  equal  to  background  exept  0.5 
at  0.5  ft.  and  0.3  at  4.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  8  to  10  ft. 
bgs  during  drilling  based  on  increased  moisture  content  of 
cuttings. 

5. The  driller’s  auger  plug  was  lost  downhole.  To  retrieve 
the  plug,  the  driller  had  to  overdrill  the  boring  deeper  than 
that  allowed  by  USATHAMA  guidelines  for  the  proposed 
well  installation  depth.  Because  of  this,  the  boring  was 
backfilled.  The  auger  plug  was  recovered  from  the  boring 
prior  to  backfilling. 

6. Boring  backfilled  with  cement-bentonite  grout  on  2-5-94. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 
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Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Beniamin  Harrison 
Marion  County,  Indiana 


Figure  H15 

Log  of  Boring  EI003SB03B 


0 


EQUIPMENT 


Summit  CME  75~B 


66 


ELEVATION  851.3  ft. 


DATE  11/20/93 


11 


YELLOWISH  BROWN  SAND  (SP)  10YR5/6 

medium  dense,  moist,  fine  to  medium  sand;  fine  gravel 
5%,  subangular 


DARK  BROWN  SILTY  SAND  (SM)  7.5YR33 

loose,  moist,  fine  to  medium  sand;  fine  to  coarse  gravel 
5%,  subrounded-subangular,  with  cobbles 


33 


23  -W 


30- 


35- 


DARK  YELLOWISH  BROWN  CLAYEY  SILT  (ML) 
10YR4/4 

stiff,  moist,  fine  gravel  <  5%,  subangular,  low  plasticity 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  23Y5/3 
hard,  moist,  fine  sand  <5%;  fine  gravel  <5%, 
subrounded-subangular,  medium  plasticity 
very  stiff 


DARK  OLIVE  GRAY  CLAY  (CL)  5Y3/2 

very  stiff,  moist,  fine  gravel  <5%,  subangular,  medium 
to  high  plasticity _ 


DARK  YELLOWISH  BROWN  SANDY  SILT  (ML) 
10YR4/6 

very  stiff,  moist,  fine  to  medium  sand,  fine  gravel  5%, 
low  plasticity 


DARK  OLIVE  GRAY  SANDY  CLAY  (CL)  5Y3/2 
hard,  moist,  fine  to  coarse  sand  30%;  fine  to  coarse 
gravel  <5%,  subangular,  few  cobbles,  medium  plasticity 
sand  and  gravel  content  increasing  at  17  to  17.5  ft. 
slightly  moist  below  20.5  ft. 
difficult  to  drill  due  to  hardness  of  soil 


soil  is  almost  dry;  decreasing  sand  content 
Boring  terminated  at  30.5  ft.  bgs. 

Notes: 

l.PID  readings  (in  ppm)  equal  to  0.2  at  7.5  ft.,  0.1  at  9.5  ft., 
0.1  at  10.5  ft.,  and  0.1  at  13.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
11-20-93. 

6 At  16.5  ft.,  62  blows  to  11  in.;  at  18  ft.,  60  blows  to  10  in.; 
at  20  ft.,  66  blows  to  10  in.;  at  22.5  ft.,  64  blows  to  10  in.;  at 
24  ft.,  64  blows  to  11  in. 


Prepared  for: 

Figure  H16 

U  S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI003SB005 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


N  +* 

-i  «► 

\  ^  ® 

w  r  - 

3  +-  a 

o  Q.  E 

-  9  9 

<D  O  00 


equipment  Summit  CME  750  Mobile  ATV 
ELEVATION  NA  ft.  DATE  12/3/93 


14 

11 

14 

105 

75 

75 

74 

50 


BROWN  CLAYEY  SILT  (ML)  10YR4/3 

stiff,  moist,  fine  to  medium  sand,  10%  fine,  10% 
medium,  subrounded-subangular;  gravel  <5% 


YELLOWISH  BROWN  SILT  WITH  SAND  (ML) 
10YR5/4 

stiff,  moist,  fine  to  coarse  sand,  15%  fine,  5%  medium 
to  coarse,  subrounded-subangular;  fine  gravel  5%, 
subrounded-subangular 

BROWN  CLAYEY  SILT  (ML)  10YR4/3 

dry,  fine  to  medium  sand,  5%  fine,  5%  medium, 
subrounded-subangular 

YELLOWISH  BROWN  SILT  (ML)  10YR4/3 
dry,  fine  sand  10%,  subrounded-subangular 
BROWN  SILTY  CLAY  (CL)  10YR4/3 
hard,  moist,  medium  plasticity 

LIGHT  OLIVE  BROWN  CLAYEY  SILT  (ML)  25Y5/3 
hard,  moist  to  dry,  low  plasticity 
change  in  color  to  dark  grayish  brown  2.5Y4/2;  fine  to 
coarse  gravel  <5%,  subrounded-subangular 

DARK  GRAYISH  BROWN  SILTY  SAND  (SM) 
10YR4/2 

fine  to  medium  sand,  20%  fine,  60%  medium, 
subrounded-subangular;  silt  20% 

DARK  GRAYISH  BROWN  CLAYEY  SELT  (ML) 
10YR4/2 

hard,  dry  to  moist,  low  plasticity 
Boring  terminated  at  15  ft.  bgs. 

Notes: 

1  All  PID  readings  (in  ppm)  equal  to  background  except 
1.2  at  1  ft.  and  1.2  at  2.0  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling.  The  augers 
were  pulled  up  to  4  ft.  bgs  and  allowed  to  set  overnight. 

The  following  day,  insufficient  groundwater  was  present 
(approximately  0.5  ft.)  to  set  a  monitoring  well. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-4-93. 


6At  6.5  ft.,  105  blows  to  11  in.;  at  8  ft.,  75  blows  to  9  in.;  at 
10  ft.,  75  blows  to  9  in.;  at  12.5  ft.,  74  blows  to  8  in.;  at  14 
ft.,  50  blows  to  9  in. 


_ 40^  1  1 _ 

Prepared  for:  Figure  H17 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland  Log  of  Borjng  E,003SB007 

Fort  Benjamin  Harrison 

Marion  County,  Indiana _ 


TOP  OF  CASING 
ELEVATION  843.45  ft. 


EQUIPMENT 


Summit  CME  75-B 


GROUND  SURFACE _ 

Top  of  casing  at  2.25  ft.  above 
ground  level,  bentonite-cement 
seal  0  to  4.0  ft. 

10-in.  dia.  borehole  0  to  13.5  ft. 
4-in.-ID  Schedule  40  PVC  blank 
casing  +2.25  to  7  ft. 

Bentonite  pellet  seal  4  to  6  ft. 

Best  Silica  620  sandpack  6  to  13.5  ft. 

4-in.-ID  slotted  screen  (0.01-in.) 

7  to  12  ft. 


Bottom  well  cap  at  12.1  ft. 


«♦- 

\  ~  • 

•  r  — 

3  4-0. 

0  tL  € 

-mm 

<o  aw 


ELEVATION  841.15 


DATE  11/21/93 


VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  (CL) 
2SY3/2 

very  moist,  medium  to  high  plasticity,  some  rootlets 

DARK  YELLOWISH  BROWN  SILT  WITH  SAND  (ML) 
10YR4/6 

hard,  moist,  fine  to  coarse  sand,  20%  fine,  5%  medium 
to  coarse,  subrounded-subangular;  fine  gravel  5%, 
subrounded-subangular 
slightly  decreasing  gravel  content  <5% 

YELLOWISH  BROWN  SILTY  SAND  (SM)  10YR5/4 
g  hard,  very  moist,  fine  to  medium  sand, 
subrounded-subangular 

1-inch  thick  clay  lens  at  8.0  ft.,  dark  yellowish  brown 
10YR4/4 

DARK  YELLOWISH  BROWN  SANDY  SILT  (ML) 
I0YR4/4 

hard,  moist,  fine  to  coarse  sand,  20%  fine,  10%  medium 
to  coarse 

YELLOWISH  BROWN  SILTY  SAND  (SM)  10YR5/4 
hard,  very  moist,  fine  to  medium  sand, 
subrounded-subangular;  fine  gravel  5%, 
subrounded-subangular 

OLIVE  BROWN  CLAY  WITH  SAND  (CL)  £5Y4/3 
hard,  moist,  fine  to  coarse  sand,  10%  fine,  5%  medium 
to  coarse,  subrounded-subangular;  fine  gravel  5%, 
subrounded-subangular,  medium  plasticity 
Boring  terminated  at  13.5  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  7.5  or  10  ft. 
bgs  during  drilling  based  on  very  moist  soil  encountered  at 
those  depths. 

5. Boring  EI003SB006  converted  to  monitoring  well 
EI003MW001  on  11-21-93. 

6At  3.5  ft.,  57  blows  to  11  in.;  at  6  ft.,  38  blows  to  5  in.;  at 
7.5  ft.,  86  blows  to  9  in.;  at  11  ft.,  77  blows  to  8  in.;  at  12  ft., 
105  blows  to  8  in. 
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Prepared  for: 

Figure  H18 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI003SB006  and 

Well  Completion  Diagram  for 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Well  EI003MW001 

TOP  OF  CASING 
ELEVATION  843^3  ft. 


EQUIPMENT  Summit  CME  750  Mobile  ATV 


GROUND  SURFACE 

Top  of  casing  at  2.3  ft.  above 
ground  level 

10-in.  dia.  borehole  0  to  9  ft. 
4-in.-ID  Schedule  40  PVC  blank 
casing  +2.3  to  3.9  ft. 

Bentonite  pellet  seal  0  to  3.4  ft. 

Best  Silica  620  sandpack  3.4  to  9  ft. 
4-in.-ID  slotted  screen  (0.012-in.) 
3.9  to  8.9  ft. 

Bottom  well  cap  at  9  ft. 

4-in.-dia.  borehole  9  to  10  ft. 

Slough  9  to  10  ft. 
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ELEVATION  841.23  ft.  DATE  1/26/94 

BROWN  CLAYEY  SILT  (ML)  10YR5/3 

medium  stiff,  moist,  medium  to  low  plasticity,  rootlets 


BROWN  SAND  WITH  CLAY  AND  GRAVEL  (SP-SQ 
10YR5/3 

medium  dense,  saturated,  fine  to  coarse  sand,  15%  fine, 
30%  medium,  25%  coarse,  subrounded-angular;  fine  to 
coarse  gravel  15%  fine,  5%  coarse;  clay  10%,  some 
interbedded  clayey  sand 

YELLOWISH  BROWN  CLAYEY  SILT  (ML)  10YR5/4 

hard,  moist,  fine  to  coarse  gravel  <  10%,;  fine  to 
medium  grained  sand  <  10%,  low  plasticity 
Boring  terminated  at  10  ft.  bgs. 


Notes: 

1.PID  readings  (in  ppm)  equal  to  0.2  at  0.5  ft.,  0.1  at  4.5  ft., 
0.2  at  5.0  ft.,  0.1  at  6.5  ft.,  0.1  at  7.0  ft.,  0.4  at  7.5  ft.,  0.2  at 
8.0  ft.  and  0.1  at  9.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  4.5  ft.  bgs  during  drilling 
based  on  the  presence  of  water  in  the  boring  and  on  the 
sampler. 

6JBoring  EI003MW002  converted  to  monitoring  well 
EI003MW002  on  1-26-94. 

7 At  8  ft.,  59  blows  to  9  in.;  at  9  ft.,  78  blows  to  9  in. 
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Figure  H19 

U.S.  Army  Environmental  Center 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Well  EI003MW002 

TOP  OF  CASING 
ELEVATION  853.42 


ft. 


GROUND  SURFACE 


Top  of  casing  at  0.2  ft.  below 
ground  level,  bentonite-cement 
seal  0  to  4.5  ft. 

10-in.  dia.  borehole  0  to  12  ft. 
4-in.-ID  Schedule  40  PVC  blank 
casing  0.2  to  6.5  ft. 

Bentonite  pellet  seal  4.5  to  55  ft. 


Best  Silica  620  sandpack  5.5  to  12  ft. 

4-in.-ID  slotted  screen  (0.01-in.) 

6.5  to  US  ft. 

Bottom  well  cap  at  11.6  ft. 


20- 


25  H 


30- 


35  H 


4(H 


EQUIPMENT 


Summit  CME  75-B 


ELEVATION  853.68  ft.  DATE  2/5/94 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  25Y4/2 
moist,  fine  to  coarse  sand  5%,  subrounded-subangular, 
medium  to  high  plasticity 

change  in  color  to  light  olive  brown  silty  clay  2.5Y5/4,  stiff, 
moist,  fine  to  coarse  sand,  5%  fine,  5%  medium  to  coarse, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
y  subrounded-subangular 


GRAYISH  BROWN  SILT  (ML)  2SYS/2 

very  stiff,  very  moist  to  wet,  increasing  silt  content 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/3 
stiff,  moist,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular;  fine  to  coarse  gravel 
5%,  subrounded-subangular 
change  in  color  to  olive  brown  2.5Y4/3,  hard,  fine  to 
coarse  sand  5%,  subrounded-subangular 
2- inch  thick  sand  lens,  wet,  saturated  at  11  ft. 


GRAY  SILTY  CLAY  (CL)  2.5Y5/1 

hard,  moist,  fine  to  coarse  grained  sand,  medium  to 
high  plasticity 


Boring  terminated  at  12  ft.  bgs. 


Notes: 

1  All  PID  readings  (in  ppm)  equal  to  background  except 
0.5  at  4.5  ft.  and  0.2  at  6.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  7.25  to  7.5  ft. 
bgs  during  drilling  based  on  the  wet  silty  unit  encountered 
at  that  depth.  This  well  replaces  the  well  that  was  installed 
in  Boring  EI003SB003,  but  which  was  abandoned  on  2-6-94 
due  to  its  damaged  condition. 

5. Boring  EI003SB03C  converted  to  monitoring  well 
EI003MW003  on  2-5-94. 
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U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Beniamin  Harrison 
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niamin  t 
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Figure  H20 

Log  of  Boring  EI003SB03C  and 
Well  Completion  Diagram  for 
Well  EI003MW003 


TOP  OF  CASING 
ELEVATION  __853i76__  ft. 

GROUND  SURFACE 

Top  of  casing  at  2.35  ft.  above 
ground  level,  bentonite-cement 
seal  0  to  65  ft. 

10-in.  dia.  borehole  0  to  19  ft. 


4-in.-ID  Schedule  40  PVC  blank 
casing  +2.35  to  13.5  ft. 


Bentonite  pellet  seal  6.5  to  11.5  ft. 


Best  Silica  620  sandpack  11.5  to  19  ft. 


4-in.-ID  slotted  screen  (0.01-in.) 
13.5  to  18.5  ft. 


Bottom  well  cap  at  18.6  ft. 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  851.92  ft.  DATE  12/3/93 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  Z5Y4/2 

stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular,  medium  to  high  plasticity, 
some  rootlets 
tile  fragments  at  1.5  ft. 

medium  stiff,  fine  to  coarse  gravel  5%,  subrounded 
change  in  color  to  light  olive  brown  2.5Y5/4 

change  in  color  to  brown  10YR4/3 


change  in  color  to  dark  yellowish  brown  10YR4/4 
hard 

slightly  increasing  moisture  content  and  sand  content 

g 

OLIVE  BROWN  SILTY  SAND  (SM)  25Y4/3 

medium  dense,  very  moist  to  wet,  fine  to  coarse  sand, 
subrounded-subangular 

OLIVE  BROWN  SELTY  CLAY  WITH  SAND  (CL) 
Z5Y4/3 

hard,  moist,  fine  to  medium  sand  15%,  predominantly 
fine,  subrounded-subangular 
Boring  terminated  at  19.5  ft.  bgs. 


25  H 


30H 


35  H 


Notes: 

1  All  PID  readings  equal  to  background  except  0.5  ppm  at 
1.5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  15  to  15.5  ft. 
bgs  during  drilling  based  on  wet  soil  encountered  at  that 
depth. 

5. Boring  EI003SB004  converted  to  monitoring  well 
EI003MW004  on  12-3-93. 

6At  18.5ft.,  64  blows  to  10  in. 
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Figure  H21 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Well  EI003MW004 
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EQUIPMENT  Summit  CME  750  Mobile  ATV 


ELEVATION  858.6  ft.  DATE  12/16/93 


ASPHALTIC  CONCRETE  3-INCHES 


CONCRETE  3-INCHES 


BROWN  CLAYEY  SAND  WITH  GRAVEL  (SC) 
7.5YR4/3 

loose,  moist,  medium  to  coarse  sand,  35%  medium, 
15%  coarse,  subrounded-subangular;  fine  to  coarse 
gravel,  15%  fine,  5%  coarse,  subrounded-subangular; 
fines  30%,  mostly  clay 


y  OLTVE  BROWN  SILTY  CLAY  (CL)  25Y4/3 
stiff,  moist,  medium  to  high  plasticity 
change  in  color  to  yellowish  brown  10YR5/4,  increasing 
sand  content,  fine  to  medium  sand,  5%  fine,  10%  medium 
medium  to  coarse  sand  lens  from  8  to  8.25  ft.,  wet 
change  in  color  to  gray  10YR5/1,  very  stiff  at  9  ft. 


Boring  terminated  at  10.5  ft.  bgs. 


Notes: 

l.PID  readings  (in  ppm)  equal  to  0.4  at  3.5  ft.,  0.7  at  5.0  ft. 
and  0.1  at  7.0  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  8  ft.  bgs 
during  drilling  based  on  the  wet  sand  lens  at  that  depth. 
Groundwater  entered  the  boring  when  the  augers  were 
raised  3.0  ft.  to  7.5  ft.  bgs. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-16-93. 
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Figure  H22 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI004SB001 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 
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equipment  Summit  CME  750  Mobile  ATV 
ELEVATION  858.4  ft.  DATE  12/18/93 


7 

14 

26 

9 

24 

56 

22 

11 

42 


ASPHALTIC  CONCRETE  3-INCHES 


CONCRETE  4-INCHES 


YELLOWISH  BROWN  CLAY  (CL)  10YR5/4 

medium  stiff,  moist,  fine  to  medium  sand  5%,  small 
roots,  medium  plasticity 
stiff 

very  stiff 


LIGHT  YELLOWISH  BROWN  SILT  (ML)  10YR6/2 

stiff,  very  moist,  fine  to  medium  sand  5%,  low  plasticity 


very  stiff 
hard 


15 — H 


LIGHT  YELLOWISH  BROWN  SILT  (ML)  10YR6/2 

very  stiff,  wet,  very  low  plasticity 


stiff 


20H 


YELLOWISH  BROWN  SAND  (SP)  10YR5/6 

wet,  fine  to  coarse  sand,  50%  fine,  30%  medium,  10% 
coarse;  gravel  5%,  silt  and  clay  fines  5% 


Boring  terminated  at  19  ft.  bgs. 


25H 


30  H 


Notes: 

l.PID  readings  (in  ppm)  equal  to  0.8  at  1.0  ft.,  2.5  at  5.0  ft., 
3.0  at  5.5  ft.,  3.4  at  6.0  ft.,  2.2  at  13.5  ft.  and  1.5  at  17.5  ft. 
2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  17.5  ft.  bgs  during  drilling 
based  on  the  sampler  being  wet  and  water  in  the  boring. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-18-93. 

6At  18  ft.,  42  blows  to  10  in. 
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Figure  H23 


U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 


Log  of  Boring  EI004SB002 


Fort  Benjamin  Harrison 
Marion  County.  Indiana 
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EQUIPMENT  Summit  CME  750  Mobile  ATV 
ELEVATION  858.2  ft.  DATE  12/17/93 


20 

20 

29 

33 


ASPHALTIC  CONCRETE  8-INCHES 


VERY  DARK  GRAYISH  BROWN  SANDY  GRAVEL 
(GC)  [FILL]  10YR3/2 

medium  dense,  moist,  fine  to  coarse  gravel,  30%  fine, 
25%  coarse,  subrounded-subangular;  medium  to  coarse 
sand,  15%  medium,  25%  coarse, 
subrounded-subangular;  fines  5% 


^ELLOWISH  BROWN  CLAYEY  SILT  (ML)  10YR5/4 

-  very  stiff,  moist,  low  plasticity,  fine  to  coarse  gravel  5%, 
subrounded-subangular;  small  patches  of  sand  <5% 


YELLOWISH  BROWN  CLAYEY  SELT  WITH  SAND 
(ML)  10YR5/4 

hard,  wet  to  saturated,  fine  to  medium  sand,  10%  fine, 
5%  medium,  subrounded-subangular,  low  plasticity 


Boring  terminated  at  9  ft.  bgs. 


Notes: 

l.PID  readings  (in  ppm)  equal  to  0.2  at  3.0  ft.,  0.2  at  6.0  ft. 
and  0.1  at  6.25  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  7.25  ft.  bgs 
during  drilling  based  on  occurrence  of  water  in  borehole  at 
that  depth. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-17-93. 
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Figure  H24 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI004SB003 

Fort  Beniamin  Harrison 

Marion  County,  Indiana 

equipment  Summit  CME  750  Mobile  ATV 
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ELEVATION 


858.5  ft. 


DATE  12/17/93 


ASPHALTIC  CONCRETE  3-INCHES 


CONCRETE  6-INCHES 


15“ PL 


25 


25H 
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DARK  YELLOWISH  BROWN  SANDY  GRAVEL  (GM) 
[FILL]  10YR4/4 

stiff,  moist  to  wet,  fine  to  coarse  gravel,  25%  fine,  30% 
coarse,  subrounded-subangular;  medium  to  coarse  sand, 
20%  medium,  10%  coarse,  subrounded-subangular; 

fines  15%,  silts  and  clays _ _ 

YELLOWISH  BROWN  SILTY  CLAY  WITH  GRAVEL 
(CL)  10YR5/4 

very  stiff,  moist,  fine  to  coarse  gravel,  5%  fine,  10% 
coarse,  subrounded-subangular,  medium  plasticity; 
some  sand  lenses  <  1/2-inch  thick 


YELLOWISH  BROWN  CLAYEY  SILT  (ML)  10YR5/4 

very  stiff,  moist,  fine  to  coarse  gravel,  5%  fine,  5% 
coarse;  fine  to  medium  sand,  5%  fine,  5%  medium,  low 
to  medium  plasticity  _ 


LIGHT  YELLOWISH  BROWN  SELT  (ML)  23Y6/3 
hard,  wet,  fine  sand  10%  fine,  subangular-angular;  clay 
<5%,  low  plasticity  _ 


LIGHT  OLIVE  BROWN  CLAYEY  SILT  (ML)  23Y5/3 
very  stiff,  dry  to  moist,  fine  to  medium  sand  <5%;  fine 
to  coarse  gravel,  5%  fine,  5%  coarse,  low  plasticity 
hard 


*  DARK  GRAYISH  BROWN  GRAVELLY  SAND  (SW) 
25Y4/2 

very  dense,  saturated,  medium  to  coarse  sand,  25% 
medium,  35%  coarse;  fine  to  coarse  gravel,  20%  fine, 
10%  coarse,  subrounded-subangular;  silt  and  clay  10% 


LIGHT  OLTVE  BROWN  CLAYEY  SILT  (ML)  2JY5/3 
stiff,  moist,  fine  to  medium  sand  <5%;  fine  to  coarse 
gravel,  5%  fine,  5%  coarse,  low  plasticity  _ 


Boring  terminated  at  22.5  ft.  bgs. 

Notes: 

l.PID  readings  (in  ppm)  equal  to  0.2  at  3.5  ft.,  0.4  at  6.0  ft., 
0.2  at  7.0  ft.,  0.4  at  7.0  ft.  and  0.1  at  20.0  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  21.25  ft.  bgs 
during  drilling  based  on  the  saturated  gravelly  sand  unit  at 
that  depth. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-17-93. 

6  At  9.5  ft.,  83  blows  to  10  in.;  at  12  ft.,  66  blows  to  9  in.;  at 
21.5  ft.,  74  blows  to  9  in. 


Prepared  for: 

Figure  H25 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI004SB004 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

EQUIPMENT  Summit  CME  750  Mobile  ATV 
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ELEVATION  858.3 


PATE  12/18/93 


13  IQ— R 


ASPHALTIC  CONCRETE  4-INCHES 

VERY  DARK  GRAY  CLAY  (CL)  [FILL]  10YR3/1 
very  stiff,  moist,  medium  to  coarse  sand  10%,;  brick  and 
coal  fragments 

VERY  DARK  GRAY  SAND  (SP)  10YR3/1 

medium  dense,  moist 

VERY  DARK  GRAY  CLAY  (CL)  10YR3/1 

stiff,  moist,  gravel  5%,  subrounded,  medium  plasticity 

GRAY  CLAY  (CL)  10YR6/1 

stiff,  moist,  gravel  5%,  subrounded 

GRAY  CLAY  (CH)  10YR6/1 

medium  stiff,  moist,  gravel  5%,  subrounded,  high 
plasticity 

^yery  stiff 

"GRAY  CLAY  (CL)  10YR5/1 
hard,  moist,  low  plasticity 

Boring  terminated  at  15  ft.  bgs. 


Notes: 

l.PID  readings  (in  ppm)  equal  to  0.7  at  2.0  ft.,  1.6  at  5.5  ft., 
1.8  at  6.0  ft.,  1.2  at  7.5  ft.,  and  0.0  at  12.0  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  13.0  ft.  bgs  during  drilling 
based  upon  wet  sampler  and  water  in  borehole. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
12-18-93. 


Harding  Lawson  Associates 

Engineering  and 
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Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Figure  H26 

Log  of  Boring  EI004SB005 


X  LULU 


TOP  OF  CASING 
ELEVATION  859.15  ft. 

GROUND  SURFACE 

Top  of  casing  at  2.3  ft.  above 
ground  level,  bentonite-cement 
seal  0  to  7.5  ft. 

10-in.  dia.  borehole  0  to  25  ft. 


4-in.-ID  Schedule  40  PVC  blank 
casing  +2.3  to  14.35  ft. 
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EQUIPMENT  Summit  CME  750  Mobile  ATV 

ELEVATION  857.25  ft.  DATE  12/19/93 

VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  (CL) 
10YR3/2 

stiff,  moist,  fine  to  coarse  gravel  <5%,  medium 
plasticity,  rootlets 

change  in  color  to  brown  10YR5/3,  very  stiff 


Bentonite  pellet  seal  7 S  to  12.5  ft. 


YELLOWISH  BROWN  SILTY  CLAY  WITH  GRAVEL 
(CL)  10YR5/4 

very  stiff,  moist,  fine  to  coarse  gravel,  5%  fine,  10% 
coarse,  subrounded-subangular,  medium  plasticity 


Best  Silica  620  sandpack  12.5  to  25  ft. 

4-in.-ID  slotted  screen  (0.01-in.) 

14.35  to  24.4  ft. 


Bottom  well  cap  at  24 S  ft. 


no  recovery 

change  in  color  to  gray  10YR5/1 

¥  GRAY  CLAYEY  SELT  (ML)  10YR5/1 

very  stiff,  wet  to  saturated,  fine  to  coarse  gravel  5-10%, 
subrounded-subangular,  low  plasticity 

GRAY  SAND  WITH  GRAVEL  (SP)  10YR5/1 

very  dense,  saturated,  medium  to  coarse  sand,  25% 
medium,  50%  coarse,  subrounded-angular;  fine  to 
coarse  gravel,  10%  fine,  5%  coarse, 
subrounded-angular;  silts  and  clays  5% 

OLIVE  BROWN  CLAYEY  SILT  (ML)  25Y4/3 
hard,  moist,  fine  to  coarse  gravel  5-10%,  medium 
plasticity 

GRAYISH  BROWN  SAND  WITH  SILT  (SP-SM) 
2SY5/2 

very  dense,  wet  to  saturated,  fine  sand  90%, 
subrounded-rounded;  silt  10% 

OLIVE  BROWN  CLAYEY  SILT  (ML)  Z5Y4/3 

hard,  moist,  fine  to  coarse  gravel  5-10%,  low  plasticity 
Boring  terminated  at  25  ft.  bgs. 

Notes: 

l.PID  readings  for  soil  samples  were  not  recorded. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  16.0  ft.  bgs 
during  drilling  based  on  presence  of  water  on  sampler. 

5. Boring  EI004MW001  converted  to  monitoring  well 
EI004MW001  on  12-19-93. 

6. At  20.5  ft.,  75  blows  to  9  in.;  at  22  ft.,  75  blows  to  10  in. 
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Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Beniamin  Harrison 
Marion  County,  Indiana 


Figure  H27 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Well  EI004MW001 


TOP  OF  CASING 

ELEVATION  861,54  ft. 


EQUIPMENT  Summit  CME  750  Mobile  ATV 


GROUND  SURFACE 

Top  of  casing  at  2.3  ft.  above 
ground  level,  bentonite-cement 
seal  0  to  9  ft. 

11-in.  dia.  borehole  0  to  22  ft. 
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ELEVATION  859.31 


DATE  12/20/93 


LIGHT  YELLOWISH  BROWN  SELTY  CLAY  (CL) 
10YR6/4 

stiff,  moist,  fine  to  coarse  gravel,  <5%  fine,  5%  coarse, 
subrounded-subangular,  medium  plasticity 
slightly  increasing  gravel  content  at  3.0  ft.  bgs 


4-in.-ID  Schedule  40  PVC  blank 
casing  +2.3  to  15.8  ft. 


Bentonite  pellet  seal  9  to  14  ft. 


LIGHT  YELLOWISH  BROWN  CLAYEY  SILT  (ML) 
10YR6/4 

very  stiff,  moist,  fine  to  medium  sand,  <5%  fine,  <5% 
coarse,  subangular;  fine  to  coarse  gravel,  <5%  fine, 
10%  coarse,  subrounded-subangular,  low  to  medium 
plasticity 


Best  Silica  620  sandpack  14  to  22  ft. 

4-in.-ID  slotted  screen  (0.01-in.) 
15.8  to  20.9  ft. 


Bottom  well  cap  at  21.0  ft. 
Slough  22  to  23  ft. 


no  recovery 

change  in  color  to  gray  2.5Y5/1 

4Z _ 

~  LIGHT  OLIVE  BROWN  SAND  (SP-SM)  25Y5/4 

medium  dense,  saturated,  fine  to  coarse  sand,  20%  fine, 
40%  medium,  30%  coarse,  subrounded-subangular;  silt 
10% 

GRAY  SILTY  CLAY  WITH  GRAVEL  (CL)  10YR5/1 
hard,  dry  to  moist,  fine  to  coarse  gravel,  5%  fine,  10% 
coarse,  subrounded-subangular;  fine  to  medium  sand 
<5%,  low  to  medium  plasticity 
Boring  terminated  at  23  ft.  bgs. 


Notes: 

l.PID  readings  for  soil  samples  were  not  recorded. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  17.5  ft.  bgs 
during  driling  based  on  presence  of  water  on  sampler. 

5. Boring  EI004MW002  converted  to  monitoring  well 
EI004MW002  on  12-20-93. 

6At  18.5  ft.,  50  blows  to  10  in.;  at  22  ft.,  59  blows  to  10  in. 
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Prepared  for: 

Figure  H28 

U.S.  Army  Environmental  Center 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Well  EI004MW002 

TOP  OF  CASING 
ELEVATION  861J6  ft. 


EQUIPMENT  Summit  CME  750  Mobile  ATV 


GROUND  SURFACE 

Top  of  casing  at  2.3  ft.  above 
ground  level,  bentonite-cement 
seal  0  to  75  ft. 

10-in.  dia.  borehole  0  to  245  ft. 
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ELEVATION  858.79 


DATE  12/21/93 


DARK  YELLOWISH  BROWN  SILTY  CLAY  (CL) 
10YR4/4 

very  stiff,  moist,  fine  to  coarse  gravel,  <5%  fine,  <5% 
coarse,  subrounded-subangular,  medium  plasticity 


4-in.-ID  Schedule  40  PVC  blank 
casing  +  2.3  to  14.4  ft. 


Bentonite  pellet  seal  75  to  125  ft. 


BROWN  CLAYEY  SILT  (ML)  10YR5/3 

medium  stiff,  moist  to  wet,  fine  to  medium  sand,  <5% 
fine,  <5%  medium,  subrounded-subangular;  fine  to 
coarse  gravel,  <5%  fine,  10%  coarse, 
subrounded-subangular,  medium  plasticity 

very  stiff 


Best  Silica  620  sandpack  125  to  245  ft. 

4-in.-ID  slotted  screen  (0.01-in.) 

14.4  to  24.4  ft. 


Bottom  well  cap  at  245  ft. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Sen/ices 


change  in  color  to  dark  gray  10YR5/2 

S  BROWN  CLAYEY  SILT  WITH  SAND  (ML)  10YR5/3 
very  hard,  wet,  fine  to  medium  sand,  10%  fine,  10% 
medium,  subrounded-subangular;  fine  to  coarse  gravel, 
<5%  fine,  <5%  coarse,  subrounded-subangular,  low 
plasticity 

BROWNISH  YELLOW  SILTY  SAND  (SM)  10YR6/6 

very  dense,  saturated,  fine  to  coarse  sand,  10%  fine, 
40%  medium,  25%  coarse,  subrounded-angular;  fine  to 
coarse  gravel,  5%  fine,  <5%  coarse;  silt  15% 

BROWN  SANDY  SILT  (ML)  10YR5/3 

hard,  wet,  fine  to  medium  sand,  20%  fine,  10% 
medium,  subrounded-subangular;  clay  <  10%,  low 
plasticity 

GRAY  SILTY  CLAY  WITH  GRAVEL  (CL)  10YR5/1 

hard,  dry  to  moist,  fine  to  coarse  gravel,  5%  fine,  15% 
coarse,  subrounded-subangular;  fine  to  medium  sand 
<  5%,  low  to  medium  plasticity 

Boring  terminated  at  24.5  ft.  bgs. 

Notes: 

l.PID  readings  for  soil  samples  were  not  recorded. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  15.5  ft.  bgs  during  drilling 
based  on  presence  of  water  on  sampler. 

5. Boring  EI004MW003  converted  to  monitoring  well 
EI004MW003  on  12-21-93. 

6. At  16.5  ft.,  68  blows  to  11  in.;  at  20  ft.,  77  blows  to  9  in.; 
at  22  ft.,  70  blows  to  11  in. 


Prepared  for: 

Figure  H29 

U.S.  Army  Environmental  Center 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Aberdeen  Proving  Ground,  Maryland 

Fort  Beniamin  Harrison 

Marion  County,  Indiana 

Well  EI004MW003 

TOP  OF  CASING 
ELEVATION  858.58  ft. 

GROUND  SURFACE 

Top  of  casing  at  0.2  ft.  below 
ground  level,  bentonite-cement 
seal  0  to  8  ft. 

11-in.  dia.  borehole  0  to  21.25  ft. 
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equipment  Summit  CME  750  Mobile  ATV 

ELEVATION  858.79  ft.  DATE  12/22/93 

ASPHALTIC  CONCRETE  4-INCHES 
UGHT  OLIVE  BROWN  CLAYEY  SILT  WITH 
GRAVEL  (ML)  25Y5/4 

very  stiff,  moist,  fine  to  coarse  gravel,  10%  fine,  10% 
coarse,  subrounded-subangiilar;  medium  to  coarse  sand 
<5%,  low  plasticity 


4-in.-lD  Schedule  40  PVC  blank 
casing  0.2  to  14.8  ft. 


stiff,  moist  to  wet,  low  to  medium  plasticity 


Bentonite  pellet  seal  8  to  13  ft. 


UGHT  OLIVE  BROWN  CLAYEY  SILT  (ML)  Z5Y5/4 
very  stiff,  moist  to  wet,  fine  to  coarse  gravel,  5%  fine, 
5%  coarse,  subrounded-subangular,  low  to  medium 
plasticity 


Best  Silica  620  sandpack  13  to  21.25  ft. 

4-in.-ID  slotted  screen  (0.012-in.) 

14.8  to  19.9  ft. 


Bottom  well  cap  at  20  ft. 


change  in  color  to  very  dark  gray  10YR3/1,  stiff 

Change  in  color  to  olive  brown  2.5Y4/4,  wet  to  saturated, 
fine  to  coarse  sand  <5%,  subrounded-subangular, 
interbedded  sand  lenses  at  16  ft.,  16.5  ft.  and  18  ft.,  no 
gravel 

OLTVE  BROWN  SILTY  CLAY  WITH  GRAVEL  (CL) 
25Y4/4 

hard,  dry  to  moist,  fine  to  coarse  gravel,  5%  fine,  10% 
coarse,  subrounded-angular;  fine  to  medium  sand  <5%, 
low  to  medium  plasticity 
Boring  terminated  at  21.25  ft.  bgs. 


Notes: 

l.PID  readings  for  soil  samples  were  not  recorded. 
2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. M unsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  16  ft.  bgs  during  drilling 
based  on  presence  of  water  on  sampler. 

5. Boring  EI004MW004  converted  to  monitoring  well 
EI004MW004  on  12-22-93. 

6At  18.5  ft.,  56  blows  to  8  in. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 
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Figure  H30 

Log  of  Boring  and 

Well  Completion  Diagram  for 

Well  EI004MW004 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  863.6  ft.  DATE  1/3/94 


14 

11 

10 

20 

28 


0 


5 


10 


15H 


OLIVE  BROWN  SILTY  SAND  WITH  GRAVEL  (SM) 
25Y4/3 

medium  dense,  moist,  fine  to  coarse  sand,  30%  fine, 
40%  medium  to  coarse,  subrounded-subangular;  fine  to 
coarse  gravel,  5%  fine,  10%  coarse,  subangular-angular; 
silt  15% 

OLIVE  BROWN  SILTY  CLAY  (CL)  Z5Y4/3 
stiff,  moist,  medium  to  high  plasticity 
change  in  color  to  light  olive  brown  2.5Y5/6,  fine  to  coarse 
sand  5%,  subrounded-subangular,  medium  to  high 
plasticity 

change  in  color  to  olive  gray  5Y4/2  at  5  ft.  bgs. 

2  change  in  color  to  light  olive  brown  2.5Y5/13  at  7  ft.  bgs., 
increasing  sand  content,  gravel  5%, 
subrounded-subangular 

1-inch  thick  silty  sand  lens  at  10.75  ft.  bgs,  fine  to  medium 
sand,  moist  to  wet 
Boring  terminated  at  11.0  ft.  bgs. 


20  H 


25  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  10.75  ft.  bgs 
during  drilling  based  on  a  1-inch  thick  moist  to  wet  sand 
lens  that  was  encountered  at  that  depth. 

5. Boring  backfilled  with  cement-bentonite  grout  on  1-3-94. 
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Prepared  for: 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Figure  H31 

Log  of  Boring  EI005SB001 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 
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equipment _ Summit  CME  75-B _ 

ELEVATION  863.6 _ <t  DATE  1/3/94 


14 

12 

5 

10 
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OLIVE  BROWN  SILTY  SAND  WITH  GRAVEL  (SM) 
2JTY4/4 

medium  dense,  moist,  fine  to  coarse  sand,  30%  fine, 
40%  medium  to  coarse,  subrounded-subangular;  fine  to 
coarse  gravel,  5%  fine,  10%  coarse,  subangular- angular; 
silt  15% 

LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/3 
stiff,  fine  to  coarse  sand  5%,  subrounded-subangular 
medium  stiff,  very  moist,  fine  to  coarse  gravel  5%, 
subrounded-subangular,  increasing  sand  content 


g  very  stiff 

1-to  2-inch  thick  dark  olive  gray  5Y3/2  silty  sandy  lens  at 
10.5  ft.  bgs,  moist  to  very  moist 
Boring  terminated  at  11.0  ft.  bgs. 


15H 


20  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  10.5  ft.  bgs 
during  drilling  based  on  a  1-to  2-inch  thick,  moist  to  very 
moist  sand  lens  encountered  at  that  depth. 
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Prepared  for: 

Figure  H32 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI005SB002 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 
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\  w  •  EQUIPMENT _ Summit  CME  75-B 

3  «h  a 

“  I  j  ELEVATION  863.6  ft.  DATE  1/4/94 


5 

9 

10 
19 
17 


OLIVE  GRAY  SILTY  CLAY  (CL)  5Y4/2 
medium  stiff,  moist,  fine  to  medium  sand  5%, 
subrounded-subangular;  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 

stiff 

black  staining  from  6  to  7  ft.  bgs 

change  in  color  to  light  olive  brown  2.5Y5/4,  stiff,  very 

moist,  increasing  sand  and  gravel  content 

sz 

T/2-inch  thick  sand  lens  at  approximately  9.5  ft.  bgs,  very 

moist 

Boring  terminated  at  11.0  ft.  bgs. 


15H 


20  n 


25  H 


Notes: 

1.PID  readings  equal  to  background  except  45  ppm  at  6.5 
ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  9.5  ft.  bgs 
during  drilling  based  on  the  very  moist  sand  lens 
encountered  at  this  depth  and  water  that  flowed  into  the 
borehole  when  drilling  from  9.5  to  11.0  ft.  bgs. 

5. Boring  backfilled  with  cement-bentonite  grout  on  1-4-94  # 
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Prepared  for: 

Figure  H33 
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equipment  Summit  CME  75-B 


ELEVATION  863.6  ft.  DATE  1/4/94 


11 

14 

7 


OLIVE  BROWN  SILTY  GRAVEL  WITH  SAND  (GP) 
25Y4/3 

medium  dense,  moist,  fine  to  coarse  sand,  5%  fine,  10% 
medium  to  coarse,  subrounded-subangular;  fine  to 
coarse  gravel  30%  fine,  40%  coarse;  silt  15% 

DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  2SY4/2 
y  stiff,  moist,  fine  to  coarse  sand  5%,  medium  to  high 
plasticity 

change  in  color  to  olive  gray  5Y4/2,  black  staining  at  6  to 
6.5  ft.,  very  moist,  very  stiff 
change  in  color  to  light  olive  brown  2.5Y5/4 
Boring  terminated  at  7  ft.  bgs. 


15 


20  H 


Notes: 

l.PID  readings  equal  to  background  except  12.5  ppm  at  5.5 
ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  6  to  7  ft.  bgs 
during  drilling,  based  on  the  water  that  flowed  into  the 
borehole  when  sampling  that  interval. 

5. Boring  backfilled  with  cement-bentonite  grout  on  1-4-94. 
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Prepared  for: 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Figure  H34 

Log  of  Boring  EI005SB004 
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EQUIPMENT  Summit  CME  7S-B 

ELEVATION  863.6  ft.  DATE  1/4/94 


11 

21 

8 

10 


OLIVE  BROWN  SILTY  SAND  WITH  GRAVEL  (SP) 
25Y4/3 

medium  dense,  moist,  fine  to  coarse  sand,  30%  fine, 
40%  medium  to  coarse,  subrounded-subangular;  fine  to 
coarse  gravel  5%  fine,  10%  coarse;  silt  15% 

OLIVE  GRAY  SILTY  CLAY  (CL)  5Y4/2 
very  stiff,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular,  medium  to  high  plasticity 
change  in  color  to  light  olive  brown  2.5Y5/3,  stiff,  moist  to 
2  very  moist,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular 

Boring  terminated  at  9  ft.  bgs. 


15H 


20H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. M  unsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  8.5  ft.  bgs 
during  drilling  based  on  very  moist  soil  encountered  at  that 
depth. 

5. Boring  backfilled  with  cement-bentonite  grout  on  1-4-94. 
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Prepared  for: 


Figure  H35 


U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 


Log  of  Boring  EI005SB005 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 


equipment  Hand  Auger/  Slide  Hammer 


ELEVATION  863.9  ft.  DATE  12/20/93 

BLACK  CLAY  (CL)  [FILL]  10YR2/1 

moist,  some  sand  and  gravel,  low  plasticity 
COAL  FRAGMENTS  [FILL] 

BLACK  CLAY  (CL)  [FILL]  10YR2/1 

moist,  some  sand  and  gravel,  low  plasticity 

Boring  terminated  at  2.5  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munse!l  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-20-93. 


Harding  Lawson  Associates 

Engineering  and 
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Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 

Marion  County,  Indiana _ 


Figure  H36 
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equipment  Summit  CME  75-B 
ELEVATION  863.7  ft.  DATE  12/21/93 


YZZZZZA 


5H 


ion 


15H 


20H 


25  H 


30- 


35- 


40 -1 


DARK  GRAYISH  BROWN  CLAY  [FILL]  (CH) 
moist,  rootlets 

RED  SAND  (SP)  [FILL]  10YR4/6 
fine  to  coarse  sand 
GRAVEL  (GM-GC) 

moist 

Boring  terminated  at  3  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  2-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes.  A  drill  rig  was  used 
to  sample  at  this  location  because  the  hand  auger  could  not 
fully  auger  through  the  highly  compacted  soil. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 


Prepared  for: 

Figure  H37 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  EI006SB002 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


i 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


N 

H 

\ 

• 

3 

O 

tn 


«*- 

~  • 

£  - 

+-  Q. 

Q.  E 

•  II 

Q  (/) 


equipment  Hand  Auger/  Slide  Hammer 
ELEVATION  864.0  ft.  DATE  12/21/93 


DARK  YELLOWISH  BROWN  CLAY  [FILL]  (CH) 
10YR4/6 

moist 

YELLOWISH  BROWN  CLAY  (CL)  [FILL]  10YR5/6 
with  dark  grayish  brown  10YR3/2  mottling,  moist, 
coarse  sand,  gravel  and  coal  fragments 
WHITE  GRAVEL  (GM-GC)  10YR8/1 
moist,  angular 

Boring  terminated  at  3  ft.  bgs. 


10H 


15H 


20  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 
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Prepared  for:  Figure  H3S 
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equipment  Hand  Auger/  Slide  Hammer 
ELEVATION  864.2  ft.  DATE  12/21/93 


DARK  GRAYISH  BROWN  CLAY  (CH)  [FILL] 
10YR4/2 


BROWN  SAND  (SP)  [FILL]  10YR4/3 

moist,  fine  to  coarse  sand 
3-inch  thick  dark  grayish  brown  day  at  1.6  ft.  bgs. 


LIGHT  GRAY  GRAVEL  (GM-GC)  10YR7/1 
moist,  fine  gravel,  angular,  1/4  to  3/4-inches  in 
diameter;  coarse  sand 


Boring  terminated  at  3  ft.  bgs. 


ioH 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 
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Prepared  for:  Figure  H40 

U  S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland  Log  of  Boring  EI006SB005 
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equipment  Hand  Auger/  Slide  Hammer 
ELEVATION  863.9  ft.  DATE  12/21/93 


VERY  DARK  GRAYISH  BROWN  CLAY  (CH)  [FILL] 

moist,  medium  plasticity,  rootlets 


DARK  YELLOWISH  BROWN  CLAY  (CL)  [FILL] 
10YR3/4 

with  yellowish  brown  10YR5/6  mottling,  moist,  some 
sand,  gravel  and  coal  fragments 


BROWN  SAND  (SP)  10YR4/3 

moist,  fine  to  coarse  sand 


Boring  terminated  at  3  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 


Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Figure  H41 
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equipment  Hand  Auger/  Slide  Hammer 


ELEVATION  863.9  ft. 


DATE  12/21/93 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


\ 


VERY  DARK  GRAYISH  BROWN  CLAY  (CH)  [FILL] 
moist,  medium  plasticity,  rootlets 
DARK  YELLOWISH  BROWN  CLAY  (CL)  [FILL] 
10YR3/4 

with  yellowish  brown  10YR5/6  mottling,  moist,  some 
sand,  gravel  and  coal  fragments 
UGHT  GRAY  GRAVEL  (GM-GC)  10YR7/1 
moist,  fine  gravel,  angular;  coarse  sand 
BROWN  SAND  (SP)  10YR4/3 
moist,  fine  to  coarse  sand 
Boring  terminated  at  3  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  on  12-21-93. 

6. This  boring  was  augered  adjacent  to  Boring  EI006SB006 
to  collect  a  matrix  spike  (MS)  sample  for  the  laboratory. 
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U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 


Figure  H42 
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equipment  Hand  Auger/  Slide  Hammer 


ELEVATION  863.9 


DATE  12/21/93 


VERY  DARK  GRAY  BROWN  CIAY  (CL)  [FILL] 
10YR3/1 

moist,  low  plasticity 

LIGHT  GRAY  GRAVEL  (GM-GC)  [FILL]  10YR7/1 
moist,  fine  gravel,  angular,  coarse  sand 
DARK  GRAYISH  BROWN  CLAY  (CL)  [FILL]  2SY4/2 
moist,  gravel  20%,  coal  fragments  <5% 

Boring  terminated  at  3  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 
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U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 
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Marion  County,  Indiana 


Figure  H43 
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equipment  Hand  Auger/  Slide  Hammer 


ELEVATION 


864.5  ft. 


DATE  12/21/93 


VERY  DARK  GRAYISH  BROWN  CLAY  (CH)  [FELL] 
10YR3/2 

moist,  gravel  <5%,  coal  and  cinder  fragments 
increasing  gravel  content  20%,  at  1.5  ft. 

Boring  terminated  at  3  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 
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Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Figure  H44 
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equipment  Hand  Auger/  Slide  Hammer 
ELEVATION  863.5  ft.  DATE  12/21/93 


BLACK  GRAVEL  (GW-GP)  [FILL]  10YR2/1 
VERY  DARK  GRAYISH  BROWN  CLAY  (CH) 
10YR3/2 

moist,  gravel  <5%,  coal  fragments 
VERY  DARK  GRAY  CLAY  (CL) 10YR3/1 
moist,  low  plasticity 
Boring  terminated  at  3  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. G  round  water  not  encountered  during  drilling. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 
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Prepared  for:  Figure  H45 
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equipment  Hand  Auger/  Slide  Hammer 
ELEVATION  863.5  ft.  PATE  12/21/93 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 
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BLACK  GRAVEL  (GW-GP) 
gROWN  CLAY  (CL)  7.5YR5/4 
-  moist,  gravel  20%,  angular 
coal  fragments  5% 

Boring  terminated  at  3  ft.  bgs. 


Notes: 

1.A11  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  1-foot  long  split-barrel 
sampler  lined  with  stainless-steel  tubes  connected  to  a 
hand  driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  2  ft.  bgs  during  hand 
augering  based  on  the  wet  sampler. 

5. Boring  backfilled  with  bentonite  chips  on  12-21-93. 


Prepared  for:  Figure  H4 6 
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equipment  Hand  Auger/  Slide  Hammer 
ELEVATION  850.5  ft.  DATE  11/30/93 


BLACK  SANDY  CLAY  (CL)  17.5YR2J5/1 

moist,  low  plasticity,  fine  to  medium  sand  15-20% 
YELLOWISH  BROWN  CLAY  (CH)  10YR5/4 
moist,  high  plasticity,  fine  to  medium  sand  15% 

2 


Boring  terminated  5.0  ft.  bgs. 


Notes: 

1  All  PID  readings  equal  3.5  ppm. 

2.Soil  samples  collected  with  a  split-barrel  sampler 
connected  to  a  hand-driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  at  approximately  4  ft.  during 
hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  11-30-93. 
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Prepared  for: 

Figure  H47 
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equipment  Hand  Auger/  Slide  Hammer 
ELEVATION  854.1  ft.  DATE  12/1/93 


0 


5H 


BLACK  CLAYEY  SILT  WITH  SAND  (CL-ML) 
7-5YRZ5/1 

moist,  low  plasticity,  fine  to  medium  sand  15-20% 
BROWN  CLAY  WITH  SAND  (CL) 

moist,  medium  to  high  plasticity,  fine  to  coarse  sand 
15-20%  _ 

Boring  terminated  3.5  ft.  bgs. 


Notes: 

1.PID  readings  (in  ppm)  equal  to  3.1  at  0.5  ft.  and  4.7  at  2 

ft. 


15H 


2.Soil  samples  collected  with  a  split-barrel  sampler 
connected  to  a  hand-driven  slide  hammer. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  12-1-93. 
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Prepared  for:  Figure  H4  9 

U.S.  Army  Environmental  Center 
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EQUIPMENT 


Hand  Auger 


ELEVATION  767.5  ft.  DATE  1/6/94 


BROWN  SANDY  CLAY  (CL)  10YR4/3 

moist,  fme  sand  35% 


DARK  GRAYISH  BROWN  SILTY  CLAY  WITH  SAND 
(CL)  25Y8/2 

moist,  fine  to  coarse  sand  15% 


BROWN  SANDY  CLAY  (CL)  7.5YR3/2 
moist,  fme  to  medium  sand  30% 

Increasing  sand  content  40%  from  2.5  to  3.0  ft.  bgs. 


Boring  terminated  at  3.0  ft.  bgs. 


10H 


15H 


Notes: 

l.PID  readings  (in  ppm)  equal  to  0.5  at  0.5  ft.  and  0.3  at  2.5 
ft. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  cement-bentonite  grout  on  1-7-94. 
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EQUIPMENT 


Hand  Auger 


ELEVATION  764.0  ft.  DATE  1/6/94 


DARK  GRAYISH  BROWN  SANDY  CLAY  (CL) 
10YR4/2 

moist,  fine  to  coarse  sand  35%,  fine  gravel  5%, 
subrounded 

Color  change  to  very  dark  grayish  brown  10YR3/2, 
increasing  gravel  content  10% 


Boring  terminated  at  3.0  ft.  bgs. 


Notes: 

1.PID  readings  (in  ppm )  equal  to  1.0  at  0.5  ft.  and  1.2  at 
2.5  ft. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  cement-bentonite  grout  on  1-7-94. 


Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Beniamin  Harrison 
Marion  County,  Indiana 


Figure  H55 

Log  of  Boring  SM022SB005 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


N 

H 

\ 

• 

3 

0 


r  - 

+-  a 

Q.  £ 

•  m 

Q  (/) 


5-H 


«H 


15H 


20- 


25H 


30- 


35  H 


40- 


EQUIPMENT 


Hand  Auger 


ELEVATION  762.0  ft.  DATE  12/9/93 


BROWN  SANDY  CLAY  (CL)  10YR4/3 

very  moist,  fine  to  coarse  sand,  15%  fine,  15%  medium, 
5%  coarse;  fine  gravel  10% 

Slightly  decreasing  sand  content  at  1.0  ft.  bgs 


BROWN  CIA  Y  WITH  SAND  (CL)  10YR4/3 

very  moist,  fine  to  coarse  sand,  15%  fine,  5%  medium, 
<5%  coarse;  fine  gravel  5%,  subangular 
Increasing  fine  gravel  content  10%  at  2.0  ft.  bgs 


SANDY  CLAY  WITH  GRAVEL  (CL)  10YR4/3 

wet,  fine  to  coarse  sand,  10%  fine,  15%  medium,  10% 
coarse;  fine  to  coarse  gravel,  10%  fine,  10%  coarse, 
subrounded-subangular 


Boring  terminated  at  3.0  ft.  bgs. 


Notes: 

l.PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  12-9-93. 
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EQUIPMENT 


Hand  Auger 


ELEVATION  780.0  ft.  DATE  12/9/93 


VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  WITH 
SAND  (CL)  10YR3/2 

moist,  fine  to  medium  sand,  15%  fine,  <5%  medium 


DARK  GRAYISH  BROWN  CLAY  WITH  SAND  (CL) 

moist,  fine  to  medium  sand,  15%  fine,  5%  medium, 
bullet  fragments 

Fine  gravel  <5%,  angular  to  subangular,  decreasing  sand 
content 

Color  change  to  dark  gray  10YR4/1  at  2.5  ft.  bgs 
Fine  sand  <5% 


Boring  terminated  at  3.0  ft.  bgs. 


Notes: 

l.PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  12-9-93. 
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Log  of  Boring  SM023SB005 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


N  +- 

\  -  •  equipment _ Hand  Auger _ 

a  a 

I  I  j  ELEVATION  745.0  ft.  DATE  2/19/94 


DARK  BROWN  SILTY  CLAY  WITH  SAND  (CL) 
73YR3/2 

wet,  fine  to  medium  sand,  10%  fine,  10%  medium, 
subrounded-angular,  plastic,  some  rootlets  and  leaves, 
organic  odor 

Very  moist,  no  leaves  or  organic  odor  at  0.5  ft. 

Boring  terminated  at  3.0  ft.  bgs. 


Notes: 

1.PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  2-22-94. 

6A  supplemental  boring  was  hand  augered  on  4-6-94  to 
recollect  samples  from  0.5  to  2.5  ft.  bgs  for  shot/bullet 
content  analysis.  This  boring  was  backfilled  with  bentonite 
chips  on  4-6-94. 
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Prepared  for: 


Figure  H61 


U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 


Log  of  Boring  SM024SB001 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 


ELEVATION 


746.1  ft 


DATE  2/19/94 


DARK  GRAYISH  BROWN  SILTY  CLAY  WITH  SAND 
(CL)  I0YR4/2 

moist,  fine  to  medium  sand,  15%  fine,  5%  medium, 
subrounded,  plastic,  organic  odor 
Subrounded-subangular  sand  grains,  rootlets,  no  organic 
odor  at  0.5  ft. 

Boring  terminated  at  3.0  ft.  bgs. 


Notes: 

l.PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  2-19-94. 

6A  supplemental  boring  was  hand  augered  on  4-6-94  to 
recollect  samples  from  0.5  to  2.5  ft.  bgs  for  shot/bullet 
content  analysis!  This  boring  was  backfilled  with  bentonite 
chips  on  4-6-94. 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


Prepared  for: 

U.S.  Army  Environmental  Center 
Aberdeen  Proving  Ground,  Maryland 

Fort  Benjamin  Harrison 

Marion  County,  Indiana  _ 


Figure  H62 

Log  of  Boring  SM024SB002 


Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


m 

N  4- 

\  ~  •  equipment _ Hand  Auger _ 

3  +-  a 

|  |  |  ELEVATION  746.6  ft.  DATE  2/19/94 


VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  WITH 
SAND  (CL)  10YR3/2 

moist,  fine  sand  15%,  subrounded-angular,  low 
plasticity,  organic  odor,  rootlets 
No  rootlets  or  organic  odor  at  0.5  ft. 

Boring  terminated  at  1.25  ft.  bgs.  Auger  refusal  due  to 
frozen  soil  or  rock(s).  Three  attempts  were  made. 


Notes: 

l.PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  2-19-94. 

6A  supplemental  boring  was  hand  augered  on  4-6-94  to 
recollect  samples  from  0.5  to  2.5  ft.  bgs  for  shot/bullet 
content  analysis.  This  boring  was  backfilled  with  bentonite 
chips  on  4-6-94. 
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Figure  H63 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  SM024SB003 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


o 


ID 


Ql  E 

•  * 

a  (A 


ELEVATION  746.9  ft-  DATE  2/19/94 


VERY  DARK  GRAY  SILTY  CLAY  WITH  SAND  (CL) 
10YR3/1 

moist,  fine  to  coarse  sand,  10%  fine,  5%  medium,  5% 
coarse,  subrounded-angular;  fine  gravel  <  5%,  plastic, 
rootlets  (upper  0.5  ft.) 

Boring  terminated  at  2.5  ft.  bgs.  Auger  refusal  due  to 
frozen  soil  or  rock(s).  Three  attempts  were  made. 


Notes: 

l.PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  2-19-94. 

6A  supplemental  boring  was  hand  augered  on  4-6-94  to 
recollect  samples  from  0.5  to  2.5  ft.  bgs  for  shot  /bullet 
content  analysis.  This  boring  was  backfilled  with  bentonite 
chips  on  4-6-94. 
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Prepared  for:  Figure  H64 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland  Log  of  Boring  SM024SB004 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 


EQUIPMENT 


Hand  Auger 


ELEVATION  753.8  ft. 


DATE  2/19/94 


DARK  BROWN  SILTY  CLAY  WITH  SAND  (CL) 
10YR3/3 

wet,  fine  to  coarse  sand,  10%  fine,  5%  medium,  5% 
coarse,  rounded-angular,  plastic,  organic  odor,  some 
rootlets 

Moist,  fine  gravel  15%,  subrounded-subangular  at  0.5  ft. 
Boring  terminated  at  3.0  ft.  bgs. 


Notes: 

l.PID  readings  equal  to  background. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  2-19-94. 

6  A  supplemental  boring  was  hand  augered  on  4-6-94  to 
recollect  samples  from  0.5  to  2.5  ft.  bgs  for  shot/bullet 
content  analysis.  This  boring  was  backfilled  with  bentonite 
chips  on  4-6-94. 
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Hand  Auger 


ELEVATION  750.0  ft.  DATE  4/6/94 
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VERY  DARK  GRAYISH  BROWN  SILTY  CLAY  WITH 
SAND  (CL)  10YR3/2 

moist,  fine  to  medium  sand,  10%  fine,  5%  medium, 
subrounded-angular,  plastic,  organic  odor,  some 
rootlets  (upper  0.5  ft.)  _ 


Boring  terminated  at  3.0  ft.  bgs. 


Notes: 

1.PID  readings  not  recorded. 

2.Soil  samples  collected  with  a  hand  auger. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  hand  augering. 

5. Boring  backfilled  with  bentonite  chips  on  4-6-94. 

6. Boring  no.  SM024SB007  replaces  SM024SB006,  which 
was  collected  in  an  incorrect  location.  The  log  for 
SM024SB006  is  not  presented. 
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Figure  H66 

Log  of  Boring  SM024SB007 
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EQUIPMENT  Summit  CME  750  Mobile  ATV 
ELEVATION  806.5  ft.  DATE  2/7/94 


VERY  DARK  GRAY  SILTY  CLAY  (CL)  [FILL] 
10YR3/1 

medium  stiff,  moist  to  wet,  medium  plasticity,  some 
wood  chips,  slag  and  coal,  rootlets 
DARK  GRAYISH  BROWN  CLAYEY  SILT  WITH 
GRAVEL  (ML)  [NATIVE]  10YR4/2 

very  stiff,  dry,  low  plasticity,  fine  to  coarse  gravel,  10% 
fine,  10%  coarse 

Boring  terminated  at  7.5  feet  bgs. 


Notes: 

l.PID  readings  (in  ppm)  equal  0.4  at  0.5  ft.,  0.3  at  1.0  ft., 

0.1  at  4.5  ft.,  0.1  at  5  ft.,  0.3  at  6.5  ft.,  and  0.1  at  7.0  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Native  soil  encountered  approximately  2.5  to  3.5  ft.  bgs. 

5. Groundwater  not  encountered  during  drilling.  Upper  2  ft. 
was  saturated  with  surface  runoff  water. 

6. Boring  backfilled  with  cement-bentonite  grout  on  2-7-94. 
7At  6.5  ft.,  64  blows  to  9  in. 
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Prepared  for:  Figure  H68 
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BROWN  SELTY  CLAY  (CL)  (FILL]  10YR4/3 

stiff,  moist,  medium  plasticity,  some  glass  and  wood 
fragments 

metal  fragments 
increasing  gravel  content 

fine  to  coarse  gravel,  10%  fine,  5%  coarse,  subangular  to 
rounded 

metal  and  glass  fragments  at  6.0  ft.  bgs 
increasing  gravel  content,  10%  fine,  20%  coarse 

slag  fragments 

[NATIVE  SOIL] 

change  in  color  to  dark  gray  10YR4/1 


Boring  terminated  at  14  ft.  bgs. 


Notes: 

I. PID  readings  (in  ppm)  equal  to  background  except  0.1  at 
5.5  ft.,  0.2  at  8.0  ft.,  0.1  at  8.5  ft.,  0.1  at  9.0  ft.,  and  0.1  at 

II. 5  ft. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  not  encountered  during  drilling. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
2-10-94. 

6.  At  13  ft.,  65  blows  to  8  in. 
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Prepared  for:  Figure  H69 
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equipment  Summit  CME  750,  Mobile  ATV 
ELEVATION  821.6  ft-  DATE  2/9/94 
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DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  [FILL] 
10YR4/2 

very  stiff,  moist,  medium  plasticity,  rootlets 
porcelain  fragment  observed  in  soil  cuttings 


YELLOWISH  BROWN  SILTY  CLAY  WITH  GRAVEL 
(CL)  [FILL]  10YR5/4 

very  stiff,  moist,  fine  to  coarse  gravel,  10%  fine,  10% 
coarse,  subrounded-well  rounded;  fine  to  medium  sand, 
<  10%  for  both,  medium  plasticity,  some  glass 
fragments 

increasing  sand  content,  fine  to  medium  sand,  10%  fine, 
5%  medium,  subrounded-angular 
BROWN  GRAVELLY  SAND  (SP)  10YR4/3 

very  dense,  moist,  fine  to  coarse  sand,  10%  fine,  30% 
medium,  20%  coarse,  subrounded-angular;  fine  to 
coarse  gravel,  10%  fine,  20%  coarse, 
subrounded-subangular;  clay  10%,  some  interbedded 
fine  to  coarse  sand,  30%  fine,  30%  medium,  30% 
coarse;  some  interbedded  clayey  silts  with  sand  and 
gravel,  10%  gravel,  10%  fines,  low  plasticity,  soil 
appears  to  be  native 


YELLOWISH  BROWN  GRAVELLY  SAND  (SP) 

'  10YR5/4 

dense,  saturated,  fine  to  coarse  sand,  10%  fine,  20% 
medium,  40%  coarse,  angular-well  rounded;  fine  to 
coarse  gravel,  10%  fine,  20%  coarse, 
subrounded-subangular 

sand  heaved  into  augers,  a  representative  sample  could 
not  be  collected 

Boring  terminated  at  28  ft.  bgs. 

Notes: 

1.PID  readings  (in  ppm)  equal  to  background  except  0.2  at 
4.5  ft.,  0.6  at  5.0  ft.,  0.1  at  8.5  ft.,  0.2  at  9.0  ft.,  0.4  at  9.5  ft., 
0.2  at  12.5  ft.,  0.1  at  13.0  ft.,  0.4  at  16.5  ft.,  0.2  at  17.0  ft.,  0.2 
at  17.5  ft.,  0.1  at  22.5  ft.,  0.1  at  23.0  ft.,  and  0.3  at  26.0  ft. 
2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3. Munsell  color  chart  used  to  characterize  soil  color. 

4. Groundwater  encountered  during  drilling  at 
approximately  22  ft.  bgs. 

5. Boring  backfilled  with  cement-bentonite  grout  on 
2-10-94. 
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Prepared  for:  Figure  H70 

U.S.  Army  Environmental  Center 
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EQUIPMENT _ Summit  CME  75-B 

ELEVATION  856.4  ft.  DATE  1/24/94 
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ASPHALTIC  CONCRETE 

pieces  of  plastic  encountered  in  soil  cuttings  to  1.0  ft. 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  [FILL] 
2J5Y4/2 

hard,  fine  to  coarse  sand,  5%  fine,  5%  coarse, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity,  a 
piece  of  plastic  was  observed 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  23Y5/3 
hard,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular 
increasing  sand  content,  very  stiff 


GRAYISH  BROWN  CLAYEY  SELT  (ML)  25Y5/2 
hard,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular 


Boring  terminated  at  9.0  feet  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3.Munsell  color  chart  used  to  characterize  soil  color. 

5. Groundwater  not  encountered  during  drilling. 

6. Boring  backfilled  with  cement-bentonite  grout  on 
1-24-94. 
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EQUIPMENT 


Summit  CME  75-B 


ELEVATION  856.4  ft. 


DATE 


2/7/94 


ASPHALTIC  CONCRETE 

pieces  of  plastic  encountered  in  soil  cuttings  to  1.0  ft. 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  [FILL] 
Z5Y4/2 

hard,  fine  to  coarse  sand,  5%  fine,  5%  coarse, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity,  a 
piece  of  plastic  was  observed 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  2^Y5/3 
hard,  moist,  fine  to  coarse  sand  5%, 
subrounded-subangular;  fine  to  coarse  gravel  5%, 
subrounded-subangular 
increasing  sand  content,  very  stiff 


Boring  terminated  at  8.5  feet  bgs. 


15 


20  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3.Munsell  color  chart  used  to  characterize  soil  color. 

5. Groundwater  not  encountered  during  drilling. 

6. Boring  backfilled  with  cement-bentonite  grout  on  2-7-94. 


25  H 


30H 


35  H 


40 -1 


Prepared  for: 

Figure  H73 

U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland 

Log  of  Boring  SM25fSB01  A 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 

Harding  Lawson  Associates 

Engineering  and 
Environmental  Services 


N 

\ 

• 

3 

O 

(D 


A 


r  — 
+-  a 


EQUIPMENT _ Summit  CME  7S-B _ 

ELEVATION  856.5  ft.  DATE  1/24/94 


20 

27 

21 

38 


ASPHALTIC  CONCRETE 

pieces  of  plastic  observed  to  1.0  ft.  bgs 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  [FILL] 
2JTY4/2 

very  stiff,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular;  fine  to  coarse  gravel 
5%,  subrounded-subangular,  pieces  of  plastic,  not  very 
homogeneous,  cobbles  approximately  4-inches  dia. 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/2 

very  stiff,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse;  fine  gravel  5%,  subrounded-subangular, 
medium  to  high  plasticity 
hard 


Boring  terminated  at  8.5  feet  bgs. 


15 


20  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3.Munsell  color  chart  used  to  characterize  soil  color. 

5. Groundwater  not  encountered  during  drilling. 

6. Boring  backfilled  with  cement-bentonite  grout  on 
1-24-94. 
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15 


20 


ioH 


ASPHALTIC  CONCRETE 

pieces  of  plastic  observed  to  1.0  ft.  bgs 

DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  [FILL]" 
23Y4/2 

very  stiff,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular;  fine  to  coarse  gravel 
5%,  subrounded-subangular,  pieces  of  plastic,  not  very 
homogeneous,  cobbles  approximately  4-inches  dia. 
LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/2 
very  stiff,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse;  fine  gravel  5%,  subrounded-subangular, 
medium-high  plasticity 
hard 

Boring  terminated  at  7.5  feet  bgs. 


15H 


20  H 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3.MunselI  color  chart  used  to  characterize  soil  color. 

5. Groundwater  not  encountered  during  drilling. 

6. Boring  backfilled  with  cement-bentonite  grout  on  2-7-94. 
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Prepared  for: 

Figure  H75 

U.S.  Army  Environmental  Center 
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Fort  Benjamin  Harrison 

Marion  County,  Indiana 
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EQUIPMENT 


Summit  CME  75-B 


ELEVATION 


857.6  n. 


DATE  1/24/94 


ASPHALTIC  CONCRETE 

pieces  of  plastic  observed  to  0.5  ft.  bgs,  concrete  at  1.0 
ft.bgs 


DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  [FILL] 
25Y4/2 

hard,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular;  fine  to  coarse  gravel 
5%,  subrounded-subangular,  concrete  at  3.0  to  3.5  ft. 
bgs 


LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  25Y4/2 

very  stiff,  moist,  fine  to  coarse  sand,  5%  fine,  5% 
medium  to  coarse;  fine  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 


LIGHT  OLIVE  BROWN  CLAYEY  SILT  (ML)  2SY4/2 
very  stiff,  very  moist,  fine  to  coarse  sand,  5%  fine,  5% 
medium  to  coarse,  low  plasticity 


Boring  terminated  at  8.0  feet  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3.Munsel!  color  chart  used  to  characterize  soil  color. 

5. Groundwater  not  encountered  during  drilling. 

6. Boring  backfilled  with  cement-bentonite  grout  on 
1-24-94. 
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EQUIPMENT  Summit  CME  75-B 

ELEVATION  857.6  ft.  DATE  2/7/94 


17 

12 


15H 


ASPHALTIC  CONCRETE 

pieces  of  plastic  observed  to  0.5  ft.  bgs,  concrete  at  1.5 
ft.  bgs 

DARK  GRAYISH  BROWN  SILTY  CLAY  (CL)  [FILL] 
2SY4/2 

hard,  fine  to  coarse  sand,  5%  fine,  5%  medium  to 
coarse,  subrounded-subangular;  fine  to  coarse  gravel 
5%,  subrounded-subangular,  concrete  at  3.0  to  3.5  ft. 
bgs 

LIGHT  OLIVE  BROWN  SILTY  CLAY  (CL)  2SY4/2 

very  stiff,  moist,  fine  to  coarse  sand,  5%  fine,  5% 
medium  to  coarse;  fine  gravel  5%, 
subrounded-subangular,  medium  to  high  plasticity 
LIGHT  OLIVE  BROWN  CLAYEY  SILT  (ML)  2SY4/2 
very  stiff,  very  moist,  fine  to  coarse  sand,  5%  fine,  5% 
medium  to  coarse,  low  plasticity 
Boring  terminated  at  7.5  feet  bgs. 


Notes: 

1  All  PID  readings  equal  to  background. 

2.Soil  samples  collected  with  24-inch  long  split-spoon 
sampler  lined  with  stainless-steel  tubes. 

3.Munsell  color  chart  used  to  characterize  soil  color. 

5. Groundwater  not  encountered  during  drilling. 

6. Boring  backfilled  with  cement -bentonite  grout  on  2-7-94. 
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Appendix  1 


This  Appendix  describes  the  method  and  results  for  stream  velocity  measurements  taken  at  FBH.  Stream 
velocity  and  cross-sectional  area  measurements  were  taken  at  each  stream  surface-water  sampling 
location.  This  information  was  used  to  estimate  volumetric  flow  rate  (stream  discharge)  at  surface-water 
sampling  locations. 


The  following  sections  describe  the  stream  discharge  measurements  and  calculations. 


Stream  Discharge  Calculations 

The  procedure  used  to  calculate  stream  discharge  at  FBH  surface-water  sampling  locations  was  as 
follows: 


1.  The  total  stream  width  was  measured  and  the  gross  characteristics  of  the  stream  flow  were 
observed.  Based  on  these  characteristics,  the  stream  was  subdivided  into  subsections  with 
central  vertical  locations  and  boundaries  that  were  equidistant  between  adjacent  vertical 
locations.  The  right  and  left  stream  edges  (cross-sectional  view)  were  treated  as  vertical 
locations.  The  distances  between  subsection  boundaries  were  calculated  and  referred  to  as  the 
Interval  Width  (see  Figure  11  for  a  schematic  stream  cross  section). 

2.  The  total  water  depth  at  each  vertical  location  (center  of  subsection)  was  then  measured.  This 
depth  is  referred  to  as  the  Depth  of  Vertical.  Based  on  the  Depth  of  Vertical,  the  vertical 
orientation  of  the  flow  meter  was  determined.  If  the  Depth  of  Vertical  was  found  to  be  greater 
than  2  feet,  the  stream  velocity  would  be  measured  at  2/10  and  8/10  of  the  Depth  of  Vertical 
(from  water  surface).  If  the  Depth  of  Vertical  was  found  to  be  2  feet  or  less,  the  stream  velocity 
would  be  measured  at  6/10  of  the  Depth  of  Vertical.  The  stream  flow  velocities  measured  at  each 
depth  were  called  the  Velocity  at  Depth.  The  Mean  Velocity  (feet  per  second)  was  then  calcu¬ 
lated  by  averaging  the  Velocity  at  Depth  values  measured  for  each  vertical.  The  right  and  left 
edges  of  each  stream  were  assumed  to  have  zero  Mean  Velocity. 

3.  The  Sampling  Interval  Area  was  calculated  by  multiplying  the  Depth  of  Vertical  by  the  Interval 
Width. 

4.  The  Sampling  Interval  Discharge  was  calculated  by  multiplying  each  Sampling  Interval  Area  by 
its  corresponding  Mean  Velocity. 

5.  The  Total  Stream  Discharge  (cubic  feet  per  second)  was  determined  by  summing  the  Sampling 
Interval  Areas. 


These  calculations  were  performed  on  Lotus  spreadsheets.  Tables  II  through  16  show  the  Total  Stream 
Discharge  calculations  for  each  (stream)  surface-water  sampling  location  (SM020SW001,  SM020SW002, 
SM022SW001,  SM022SW002,  SM023SW001,  and  SM023SW002,  respectively). 
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Table  II :  Stream  Discharge  Calculation  at  Location  SM020SW001 
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Table  12:  Stream  Discharge  Calculation  at  Location  SM020SW002 
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Table  14:  Stream  Discharge  Calculation  at  Location  SM022SW002 
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Table  16:  Stream  Discharge  Calculation  at  Location  SM023SW002 
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Appendix  J 
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INTRODUCTION 

As  part  of  the  El,  surface  and  subsurface  soil  samples  were  collected  at  the  Foreman  Rifle  Range  (El 
Site  SM22),  the  State  Police  Pistol  Range  (El  Site  SM23),  and  the  Skeet/Rifle  Range  (El  Site  SM24) 
and  analyzed  for  bullet,  bullet  fragment  and/or  shotgun  shot  content.  The  activities  performed  at 
these  individual  SWMUs  are  described  in  Sections  4.11,  4.12,  and  4.13.  A  description  of  the 
procedures  for  analyzing  the  bullet,  bullet  fragment,  and  shotgun  shot  content  of  soil  samples,  and  a 
summary  of  the  results  of  the  analyses,  are  described  in  the  following  sections. 

PROCEDURES 

Sofl  Collection  and  Sample  Preparation  Procedures 

Surface-soil  samples  were  collected  from  a  depth  of  0.0  to  0.5  foot  bgs  using  a  stainless-steel  spoon. 

A  hand  auger  was  used  to  collect  subsurface  soil  samples  from  each  boring  in  0.5-foot  increments  to 
the  total  depth  augered  (3.0  feet  bgs).  Each  surface  soil  and  subsurface  soil  sample  collected  for 
bullet/bullet  fragment  content  analysis  was  contained  in  a  labeled,  plastic  resealable  bag.  After  the 
samples  were  transported  to  HLA’s  field  operations  trailer,  each  individual  sample  was  placed  in  a 
labeled  aluminum  pan  and  allowed  to  thoroughly  dry  at  room  temperature. 

Sample  Sieving  and  Weighing  Procedures 

After  soil  samples  were  dried,  each  individual  sample  was  weighed  using  a  triple-beam  balance 
(Ohaus  800  Series)  to  measure  the  total  mass  of  the  soil  and  bullet/bullet  fragments  present  in  the 
sample.  Each  sample  was  then  individually  sieved  through  a  No.  7  (2.80  millimeter)  wire  mesh 
sieve.  Bullets  and  bullet  fragments  were  removed  from  the  sieved  sample  and  weighed  separately  to 
measure  the  bullet  mass  in  grams. 

Because  the  shotgun  shot  at  the  Skeet/Rifle  Range  was  considerably  smaller  than  the  No.  7 
(2.80  millimeter)  wire  mesh  sieve,  additional  sieving  of  these  samples  was  required  using  a  finer  wire 
mesh.  Therefore,  the  portion  of  the  sample  that  passed  through  the  No.  7  sieve  was  sieved  a  second 
time  using  aluminum  window  screen  as  a  sieve.  This  was  done  by  shaping  the  aluminum  window 
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screen  into  the  approximate  shape  of  a  basket.  The  portion  of  the  soil  sample  passing  through  the 
No.  7  sieve  was  poured  into  the  screen  "basket”,  and  the  screen  "basket"  containing  the  soil  sample 
was  then  partially  submerged  into  a  bucket  of  tap  water  to  wash  the  soil  fines  through  the  screen, 
leaving  the  shotgun  shot  and  sand-size  grains.  The  shot  was  removed  from  the  screen  and  allowed  to 
dry  prior  to  weighing.  Once  dry,  the  shot  and/or  bullets  (if  present)  were  weighed  to  measure  the 
total  bullet/shot  mass  of  each  sample. 

It  should  be  noted  that  when  the  borings  were  advanced  and  subsurface  soil  samples  were  collected 
using  a  hand  auger,  bullets  and/or  shotgun  shot,  if  present  in  the  shallow  subsurface  soil,  potentially 
could  have  fallen  down  from  the  sides  of  the  borehole,  thus  biasing  the  bullet/shot  content  of  the 
deeper  soil  samples.  However,  it  is  not  believed  that  this  phenomenon  greatly  influenced  the  results 
of  this  analysis. 

RESULTS 

Tables  Jl,  J2,  and  J3  present  the  results  of  the  bullet  fragment  analysis  for  each  firing  range, 
including  the  mass  of  soil  and  bullet  fragments  and  the  mass  of  bullet  fragments  for  each  site 
identification  and  sample  depth.  The  tables  also  include  a  percent  of  bullet  fragments  in  the  sample, 
which  was  calculated  for  each  sampling  location  and  depth  by  dividing  the  bullet  fragment  mass  into 
the  total  mass  of  soil  and  bullet  fragments. 
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Table  J1 :  Bullet  Fragment  Analysis  Results  for  Foreman  Rifle  Range, 
Near  Buildings  811  and  812  (El  Site  SIM22),  Fort  Benjamin  Harrison 


Sample 

Identification 

Sample 

Depth 

(feet) 

Mass  of  Soil  (dry) 
and  Bullets 
(grams) 

Mass  of  Bullet 
Fragments 
(grams) 

Percent 

Bullet  Fragments 
(%) 

SM022SS001 

0.0  -  0.5 

1020.30 

83.53 

8.19 

SM022SB001 

0.5  -  1.0 

1062.40 

70.10 

6.60 

1.0  -  1.5 

629.27 

64.58 

10.26 

1.5  -  2.0 

847.72 

32.86 

3.88 

2.0  -  2.5 

1099.93 

0.00 

0.00 

SM022SS002 

0.0  -  0.5 

994.69 

159.05 

15.99 

SM022SB002 

0.5  -  1.0 

1004.13 

28.41 

2.83 

1.0  -  1.5 

1036.55 

19.80 

1.91 

1.5  -  2.0 

1121.28 

52.10 

4.65 

2.0  -  2.5 

1135.71 

0.28 

0.02 

SM022SS003 

0.0  -  0.5 

893.03 

34.52 

3.87 

SM022SB004 

0.5  -  1.0 

1106.73 

0.35 

0.03 

1.0  -  1.5 

1105.85 

7.97 

0.72 

1.5  -  2.0 

1078.24 

0.10 

0.01 

2.0  -  2.5 

1166.04 

2.10 

0.18 

SM022SS004 

0.0  -  0.5 

970.65 

12.71 

1.31 

SM022SB004 

0.5  -  1.0 

1177.62 

0.00 

0.00 

1.0 -1.5 

1162.38 

4.80 

0.41 

1.5  -  2.0 

1089.27 

0.00 

0.00 

2.0  -  2.5 

1166.37 

0.00 

0.00 

SM022SS005 

0.0  -  0.5 

662.00 

30.72 

4.64 

SM022SB005 

0.5  -  1.0 

1064.29 

0.46 

0.04 

1.0  -  1.5 

1023.94 

0.00 

0.00 

1.5  -  2.0 

997.55 

4.60 

0.46 

2.0  -  2.5 

646.28 

0.13 

0.02 

SM022SS006 

0.0  -  0.5 

473.51 

1.98 

0.42 

SM022SS007 

0.0  -  0.5 

374.30 

30.06 

8.03 

SM022SS008 

0.0  -  0.5 

615.05 

116.02 

18.86 

SM022SS009 

0.0  -  0.5 

465.63 

66.94 

14.38 

SM022SS010 

0.0  -  0.5 

498.62 

14.60 

2.93 

SM022SS011 

0.0  -  0.5 

257.81 

8.78 

3.41 

Soil  samples  were  collected  on  January  6,  1994. 
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Table  J2:  Bullet  Fragment  Analysis  Results  for  State  Police  Pistol  Range, 
Near  Building  815  (El  Site  SM23),  Fort  Benjamin  Harrison 


Sample 

Identification 

Sample 

Depth 

(feet) 

Mass  of  Soil  (dry) 
and  Bullets 
(grams) 

Mass  of  Bullet 
Fragments 
(grams) 

Percent  Bullet 
Fragments 
(%) 

SM023SS001 

0.0  -  0.5 

1612.80 

472.00 

29.27 

SM023SB001 

0.5  -  1.0 

1687.90 

31.00 

1.84 

1.0  -  1.5 

2011.70 

1.90 

0.09 

1.5  -  2.0 

888.70 

15.50 

1.74 

2.0  -  2.5 

2386.60 

2.70 

0.11 

SM023SS002 

0.0  -  0.5 

1725.00 

210.90 

12.23 

SM023SB002 

0.5  -  1.0 

1676.60 

16.20 

0.97 

1.0  -  1.5 

2692.20 

17.30 

0.64 

1.5  -  2.0 

1676.20 

55.30 

3.30 

2.0  -  2.5 

2040.70 

9.00 

0.44 

SM023SS003 

0.0  -  0.5 

1649.60 

278.10 

16.86 

SM023SB003 

0.5  -  1.0 

1585.00 

57.40 

3.62 

1.0  -  1.5 

2368.30 

19.40 

0.82 

1.5  -  2.0 

1770.40 

20.60 

1.16 

2.0  -  2.5 

1763.30 

19.40 

1.10 

SM023SS004 

0.0  -  0.5 

3051.81 

1527.75 

50.06 

SM023SB004 

0.5  -  1.0 

1592.91 

272.04 

17.08 

1.0  -  1.5 

1297.22 

13.05 

1.01 

1.5  -  2.0 

1474.62 

0.51 

0.03 

2.0  -  2.5 

1601.50 

2.91 

0.18 

SM023SS005 

0.0  -  0.5 

334.96 

24.41 

7.29 

SM023SB005 

0.5  -  1.0 

364.72 

20.81 

5.71 

1.0  -  1.5 

1088.90 

0.00 

0.00 

1.5  -  2.0 

1658.72 

0.00 

0.00 

2.0  -  2.5 

353.04 

0.00 

0.00 

SM023SS006 

0.0  -  0.5 

544.85 

186.22 

34.18 

SM023SS007 

0.0  -  0.5 

542.08 

176.50 

32.56 

SM023SS008 

0.0  -  0.5 

1168.83 

522.80 

44.73 

SM023SS009 

0.0  -  0.5 

661.20 

11.67 

1.76 

SM023SS010 

0.0  -  0.5 

752.67 

1.31 

0.17 

Soil  samples  were  collected  on  December  8-9,  1993. 
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Table  J3  (continued) 


Soil  samples  were  collected  on  February  19,  1994  and  April  6,  1994. 

a.  Includes  0.28  percent  due  to  weight  of  bullet  cartridge(s) 

b.  Includes  4.05  percent  due  to  weight  of  bullet  cartridge(s) 

c.  Includes  4.07  percent  due  to  weight  of  bullet  cartridge(s) 
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Table  J3:  Bullet  Fragment  Analysis  Results  for  Skeet/Rifle  Range, 
Near  Buildings  819  through  822  (El  Site  SM24),  Fort  Benjamin  Harrison 


Sample 

Identification 

Sample 

Depth 

(feet) 

Mass  of  Soil  (dry) 
and  Bullets 
(grams) 

Mass  of  Bullet 
Fragments 
(grams) 

Percent 

Bullet  Fragments 
(percent) 

SM024SS001 

0.0  -  0.5 

263.90 

5.40 

2.05 

SM024SB001 

0.5  -  1.0 

1144.50 

0.20 

0.02 

1.0  -  1.5 

958.70 

0.00 

0.00 

1.5  -  2.0 

1150.60 

0.00 

0.00 

2.0  -  2.5 

1162.35 

0.70 

0.06 

SM024SS002 

0.0  -  0.5 

381.00 

4.50 

1.18 

SM024SB002 

0.5  -  1.0 

1147.70 

0.30 

0.03 

1.0  -  1.5 

1179.00 

0.05 

0.00 

1.5  -  2.0 

1150.30 

0.05 

0.00 

2.0  -  2.5 

1159.70 

0.00 

0.00 

SM024SS003 

0.0  -  0.5 

375.00 

33.25 

8.87 

SM024SB003 

0.5  -  1.0 

1225.50 

0.05 

0.00 

1.0  -  1.5 

1020.95 

0.05 

0.00 

1.5  -  2.0 

1241.80 

0.00 

0.00 

2.0  -  2.5 

1423.30 

0.00 

0.00 

SM024SS004 

0.0  -  0.5 

609.50 

26.90 

4.41 

SM024SB004 

0.5  -  1.0 

965.00 

0.90 

0.09 

1.0  -  1.5 

1334.20 

1.65 

0.12 

1.5  -  2.0 

1013.90 

0.05 

0.00 

2.0  -  2.5 

1044.00 

0.05 

0.00 

SM024SS005 

0.0  -  0.5 

411.65 

77.20 

18.75 

SM024SB005 

0.5  -  1.0 

859.50 

1.10 

0.13 

1.0  -  1.5 

1174.30 

0.50 

0.04 

1.5  -  2.0 

1479.00 

0.20 

0.01 

2.0  -  2.5 

1016.20 

0.00 

0.00 

SM024SS006 

0.0  -  0.5 

200.60 

0.10 

0.05 

SM024SS007 

0.0  -  0.5 

392.00 

10.00 

2.55 

SM024SB007 

0.5  -  1.0 

1043.70 

0.10 

0.01 

1.0  -  1.5 

1033.60 

0.05 

0.00 

1.5  -  2.0 

1005.00 

0.05 

0.00 

2.0  -  2.5 

1271.20 

0.05 

0.00 

SM024SS0088 

0.0  -  0.5 

543.15 

12.00 

2.21 

SM024SS009b 

0.0  -  0.5 

358.30 

19.50 

5.44 

SM024SS010C 

0.0  -  0.5 

368.70 

52.50 

14.24 

SM024SS011 

0.0  -  0.5 

501.95 

0.20 

0.04 

SM024SS012 

0.0  -  0.5 

644.50 

53.50 

8.30 

SM024SS013 

0.0  -  0.5 

647.35 

0.30 

0.05 

SM024SS014 

0.0  -  0.5 

383.40 

9.50 

2.48 

SM024SS015 

0.0  -  0.5 

316.80 

0.50 

0.16 

SM024SS016 

0.0  -  0.5 

537.00 

12.10 

2.25 

SM024SS017 

0.0  -  0.5 

129.00 

0.70 

0.54 
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Table  J3  (continued) 


Soil  samples  were  collected  on  February  19,  1994  and  April  6,  1994. 

a.  Includes  0.28  percent  due  to  weight  of  bullet  cartridge(s) 

b.  Includes  4.05  percent  due  to  weight  of  bullet  cartridge(s) 

c.  Includes  4.07  percent  due  to  weight  of  bullet  cartridge(s) 
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HLA’s  surface  geophysical  investigation  was  performed  intermittently  at  nine  sites  between 
September  14,  1993  and  January  20,  1994.  The  objectives  of  the  investigation  were  to  detect  and 
locate  buried  materials  such  as  drums,  residual  site  substructures,  or  landfill  material,  and  to 
delineate  areas  of  anomalous  geophysical  response  indicative  of  subsurface  disposal.  The 
geophysical  methods  used  during  this  investigation  were  electromagnetic  profiling  (EM),  ground 
penetrating  radar  (GPR),  and  pipe  and  cable  locator  (M-Scope).  This  appendix  discusses  the 
methods,  equipment,  field  procedures,  and  data  evaluation  for  the  geophysical  surveys.  Site  maps 
and  specific  conclusions  by  El  Site  are  discussed  in  Section  4.0. 

ELECTROMAGNETIC  PROFILING 

The  EM  method  employs  a  portable  power  source,  transmitter  and  receiver  coils  to  induce  and 
measure  an  electromagnetic  current  in  the  ground.  The  strength  of  the  induced  current  provides  a 
measure  of  electrical  conductivity  of  the  underlying  materials.  Variations  in  electrical  conductivity 
provide  evidence  for  disturbances  in  the  sediment  or  the  existence  of  buried  objects. 

Electrical  current  flowing  in  the  transmitter  coil  generates  a  primary  electromagnetic  field,  which  in 
turn  induces  small  electrical  currents  called  secondary  currents  to  flow  in  the  ground  under  the 
instrument.  These  secondary  currents  in  turn  create  a  secondary  electromagnetic  field,  which  is 
measured  in  the  receiver  coil.  Ground  (terrain)  conductivity  is  linearly  proportional  to  the  ratio 
between  primary  and  secondary  field  strengths;  thus,  the  EM  instrument  provides  a  direct  measure¬ 
ment  of  terrain  conductivity.  The  EM  system  is  also  susceptible  to  the  presence  of  buried  conduc¬ 
tors,  including  both  ferrous  and  non-ferrous  metals.  Metal  objects  such  as  steel  drums  are  electri¬ 
cally  conductive  compared  to  native  soil  and  can  be  detected  by  the  anomalous  conductivity  values 
they  produce. 

Two  components  of  the  secondary  field  strength  of  the  EM  signal  were  measured:  the  quadrature 
phase  and  in-phase  components.  The  quadrature  phase  component  is  simply  the  ratio  of  the 
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secondary  field  to  the  primary  magnetic  field;  it  provides  the  terrain  conductivity  measurement  and 
is  expressed  in  millimhos  per  meter.  The  in-phase  component  of  the  EM  signal  is  a  measure  of 
signal  strength,  and  is  expressed  in  millivolts.  The  in-phase  component  is  relatively  insensitive  to 
changes  in  ground  conductivity,  but  is  particularly  sensitive  to  buried  metal  objects. 

A  Geonics  Ltd.  Model  EM31-D  electromagnetic  terrain  conductivity  system,  which  can  measure 
subsurface  conditions  to  a  depth  of  approximately  20  feet,  was  used  in  this  investigation.  The 
EM31-D  was  connected  to  a  two-channel  chart  recorder  and  a  digital  data  logger  for  continuous  data 
acquisition  along  the  survey  transects. 

The  EM  system  does  not  give  specific  information  on  the  depth  of  subsurface  objects  but  is  effective 
in  estimating  their  lateral  extent.  The  instrument  is  not  effective  within  approximately  25  feet  of 
surface  metal  structures  or  materials  because  of  interference  from  these  items. 

GROUND  PENETRATING  RADAR 

The  GPR  system  uses  radar  technology  to  obtain  a  continuous  high-resolution  graphical  profile  of 
shallow  subsurface  features.  GPR  transmits  a  signal  that  is  coupled  to  the  ground  by  an  antenna. 
When  the  subsurface  signal  encounters  a  boundary  between  media  of  different  electrical  properties, 
such  as  that  between  buried  landfill  material  and  overlying  soil,  some  of  the  energy  is  reflected  back 
to  the  surface,  received  by  the  antenna,  amplified,  and  displayed  on  a  graphic  recorder.  The  output 
from  a  GPR  scan  line  results  is  a  continuous  graphic  profile  record  of  the  subsurface.  The  printout  of 
the  radar  profile  is  available  in  the  field  to  facilitate  onsite  interpretation  of  subsurface  conditions. 

A  Geophysical  Survey  Systems,  Inc.  (GSSI)  Model  SIR-8  system  connected  to  a  500-MHz  antenna  was 
used  for  this  investigation.  Unlike  the  other  systems  used  during  this  survey,  GPR  data  are 
unaffected  by  the  presence  of  nearby  surface  metal  and  nonmetal  objects.  The  GPR  system  also  can 
provide  more  quantitative  information  than  the  EM  system  regarding  the  lateral  extent  and  the  depth 
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to  a  buried  object;  however,  the  depth  of  penetration  of  the  GPR  signal  depends  on  the  soil  conduc¬ 
tivity  and  the  frequency  of  the  antenna  employed.  The  maximum  GPR  signal  penetration  depth  was 
approximately  4  feet  for  the  nine  sites. 

M-SCOPE 

The  Fisher  Model  TW-6  Scope  is  an  electromagnetic  system  similar  in  principle  to  the  EM31-D.  The 
M-Scope  is  susceptible  primarily  to  metal  objects.  The  unit  consists  of  separate  transmitter  and 
receiver  components  connected  by  a  carrying  handle.  The  unit  emits  an  audible  tone  when  held 
near  metal  objects.  Unlike  the  EM31-D,  the  M-Scope  can  detect  metal  objects  as  small  as  one  or  two 
feet  in  diameter.  The  M-Scope  is  effective  to  depths  of  approximately  4  to  5  feet  and  can  be  used  for 
subsurface  investigations  to  within  approximately  6  feet  of  surface  metal  structures. 

FIELD  PROCEDURES 

All  geophysical  equipment  was  tested  prior  to  mobilization  to  Fort  Benjamin  Harrison.  At  the  site, 
the  equipment  was  calibrated  and  tuned  for  local  conditions  according  to  manufacturers’  operators 
manuals. 

Field  work  at  each  site  was  conducted  in  four  stages:  first,  horizontal  control  was  installed;  second, 
the  EM  and  M-Scope  surveys  were  performed;  third,  site  maps  were  prepared.  Finally,  GPR  profiles 
were  obtained.  The  GPR  survey  was  performed  after  the  EM  and  M-Scope  data  were  reviewed  to 
insure  that  GPR  profiles  were  obtained  in  areas  of  anomalous  EM  and  M-Scope  response. 

Horizontal  Control  Installation 

Survey  control  was  established  at  each  site  by  first  installing  a  baseline  along  one  side  of  the  site. 

Pin  flags  were  placed  at  40-foot  intervals  along  this  line.  Survey  transects  perpendicular  to  the 
baseline  were  then  installed  by  using  a  fiberglass  tape  measure  to  form  a  3-4-5  right  triangle.  In  this 
manner,  a  40-foot  pin  flag  grid  was  installed  in  each  survey  area.  By  interpolating  survey  transects 
midway  between  the  rows  of  pin  flags,  the  EM  and  M-Scope  surveys  were  performed  along  transects 
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spaced  20  feet  apart.  The  20-foot  transect  spacing  insured  that  the  area  between  survey  transects  was 
within  the  EM31-D’s  radius  of  investigation. 

ENI31-D  and  M-Scope  Surveys 

The  EM  profiling  data  were  obtained  by  carrying  the  portable  EM  system  along  the  rows  of  pin  flags, 
and  midway  between  the  row  of  pin  flags  at  each  site.  Two  components  of  the  EM  signal  (in-phase 
and  terrain  conductivity)  were  digitally  recorded  at  1  -second  intervals  by  the  data  logging  system. 
Additionally,  the  two  components  were  recorded  as  continuous  analog  traces  on  a  2-channel  chart 
recorder.  Stationing  along  each  transect  was  marked  by  inserting  a  special  flagging  record  into  the 
digital  data  file  and  by  describing  the  analog  chart  record  at  40-foot  intervals  as  pin  flags  were 
passed.  Upon  completion  of  the  EM  survey  for  each  site,  the  digital  data  were  transferred  to  a  laptop 
computer  and  also  copied  to  backup  data  disks  for  permanent  storage. 

The  M-Scope  was  used  to  scan  the  site  along  the  same  transects  and  the  EM.  No  M-Scope  data  were 
recorded,  but  the  locations  of  anomalous  responses  were  marked  on  the  ground  using  spray  paint  and 
recorded  on  site  maps. 

Site  Features  Map 

Site  maps  for  each  survey  area  were  prepared  by  using  the  installed  pin  flag  grids  to  locate  and  plot 
prominent  surface  features  onto  grid  paper.  The  locations  of  M-Scope  anomalies  were  also  placed  on 
the  site  maps.  In  addition,  analog  EM  data  records  were  reviewed  in  the  field,  and  the  EM  anomaly 
locations  were  plotted  on  the  maps. 

GPR  Profiling  Survey 

The  GPR  instrumentation  was  mounted  in  a  field  vehicle  and  driven  to  the  survey  areas.  GPR 
profiles  were  obtained  by  hand  pulling  the  500-MHz  antenna  along  accessible  portions  of  the  survey 
transects.  The  GPR  survey  was  limited  by  the  antenna  cable  length  to  within  90  feet  of  the  field 
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vehicle.  In  the  large  area  outside  Building  810  (SWMU  #FBHll),  the  500  MHz  antenna  was  fastened 
to  the  field  vehicle  and  driven  along  the  survey  transects. 

DATA  ANALYSIS  AND  INTERPRETATION 

Preliminary  interpretation  of  the  geophysical  data  was  done  in  the  field  to  evaluate  the  instruments' 
performance  and  allow  for  extensions  of  the  survey  grids  to  better  delineate  anomalous  areas,  if 
necessary.  Upon  completion  of  the  field  work,  all  data  were  returned  to  HLA’s  Novato,  California 
office  for  final  analysis  and  QC  review. 

CRITERIA  USED  TO  ESTIMATE  THE  LOCATION  OF  POTENTIAL  BURIAL  SITES 

EM  anomalies  associated  with  buried  drums,  landfill  material,  or  other  buried  objects  are  usually 
evaluated  in  terms  of  increases  or  decreases  in  terrain  conductivity  over  established  background 
values,  and  also  by  rapid  changes  in  the  in-phase  response.  Background  EM  data  obtained  outside 
the  site  boundaries  showed  that  the  conductivities  of  the  upper  20  feet  of  undisturbed  native  soils 
ranged  from  20  mmho/m  at  SWMU  #FBHll  to  35  mmho/m  at  El  Site  SM25c.  EM  survey  data 
indicate  that  conductivity  anomalies  associated  with  buried  materials  typically  show  values  that  rise 
above  the  background  levels.  Rapid  changes  in  the  in-phase  response  (positive  or  negative)  caused 
by  nearby  metal  are  also  an  indicator  of  buried  drums  or  landfill  material. 

The  presence  of  subsurface  disposal  areas  can  be  discerned  on  the  basis  of  anomalous  EM  readings 
above  or  below  background  values,  indicating  the  presence  of  subsurface  features  different  from  those 
in  the  surrounding  unaffected  areas.  For  this  analysis,  anomalous  signals  were  divided  into  2 
categories:  medium  amplitude  (Type  A)  anomalies  and  high  amplitude  Type  B)  anomalies.  Medium 
amplitude  anomalies  varied  between  10  percent  and  20  percent  of  the  selected  EM  range  from  the 
background  levels.  They  are  believed  to  indicate  possible  fill  areas  with  little  or  no  metal,  or  areas  of 
increased  soil  moisture.  High  amplitude  anomalies  are  those  that  varied  greater  that  20  percent  from 
background  and  are  believed  to  represent  areas  of  substantial  buried  metal. 
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To  evaluate  the  EM  data,  it  was  necessary  to  recognize  that  soil  conductivities  tend  to  increase  with 
increased  soil  moisture.  In  particular,  although  the  higher  conductivity  areas  at  SWMU  #FBH25c  at 
the  golf  course  qualify  as  a  medium  amplitude  anomalies,  they  are  probably  caused  by  irrigation,  and 
not  subsurface  disposal. 

The  M-Scope  anomaly  criterion  is  straightforward.  When  properly  tuned  to  the  local  site  conditions, 
the  instrument  will  produce  an  audible  tone  when  held  within  5  feet  of  buried  metal. 

The  extent  of  disposal  areas  can  be  mapped  by  correlating  areas  of  anomalous  geophysical  response 
recorded  on  adjacent  survey  transects.  Anomalous  responses  occurring  in  the  same  general  area 
along  several  adjacent  transects  may  be  indicative  of  widespread  landfilling,  while  anomalous 
responses  that  occur  along  a  single  transect  without  corresponding  anomalies  on  adjacent  transects 
may  be  indicative  of  more  localized  buried  debris. 

When  site  conditions  permit,  GPR  is  an  effective  tool  for  locating  fill  areas  and  substructures.  HLA’s 
experience  indicates  that  GPR  profiles  obtained  at  burial  sites  can  show  diffraction  patterns  at  the 
edges  of  filled  depressions,  a  continuous  high  amplitude  reflection  horizon  at  the  base  of  an 
excavation,  and  chaotic,  laterally  discontinuous  reflection  patterns  within  the  fill  material.  Buried 
floor  slabs  can  also  appear  as  continuous  reflection  horizons,  while  buried  walls  can  appear  as  an 
alignment  of  vertical  diffraction  patterns.  Metallic  subsurface  debris  typically  appear  on  GPR  profiles 
as  isolated  high  amplitude  reflection  patterns. 

GPR  profiles  obtained  for  this  investigation  show  numerous  localized  reflectors  that  correspond  with 
the  alignments  of  shallow  pipes,  buried  landfill  material,  or  buried  building  structures.  Signal 
penetration  is  limited  to  approximately  3.5  to  4.0  feet  at  the  9  sites.  This  depth  limitation  is 
consistent  with  HLA's  experience  at  other  sites  having  soil  conductivities  in  similar  ranges. 
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HISTORICAL  MILITARY  SITE  PHOTOGRAPHS 


FTB  1034  5/2794 


SWMU  #FBH  25c:  World  War  I  dump  -  period  of  use:  1890  to  1920 
(Levy,  1986) 


Looking  southeast  across  the  golf  course  fairway  toward  the  tee  for  the 
10th  hole. 


Historic  Military  Site  SWMU  IfFBlI  25b  is  located  along  the  edge  of  the 
wooded  area  shown  in  the  left  half  of  this  photograph. 
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U.S.  Army  Eftviionmental  Center 
Aberdeen  Pi  ovine  Ground.  Maryland 
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Historic  Military  Site,  SWMU  #FBH  25b 
and  25c 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 
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World  War  I  dump  -  period  of  use:  1890  to  1920  (Levy,  1986) 
Looking  northeast  across  the  golf  course  fairway  for  the  10th  hole. 


World  War  I  dump  -  period  of  use:  1890  to  1920  (Levy,  1986) 
Looking  southwest  across  the  golf  course  fairway  for  the  10th  hole. 
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U.S.  Army  Environmental  Cenloi 
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Historic  Military  Site,  SWMU  #FBH  25c 

Fort  Benjamin  Harrison 

Marion  County,  Indiana 
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Rectangular-shaped  surface  depression  which  may  he  a  part  of  the  F.M. 
Kimberlain  homestead . 
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Concrete  building  foundation  located  near  Historic  Military  Site  SWMU 
#FBH  25e. 
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U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground,  Maryland  Historic  Military  Site,  SWMU  #FBH  25e 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 
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Concrete  bricks  arranged  in  a  rectangular  pattern  near  Historic  Military 
Site  SWMU  #FBH  25e. 


Pile  of  red  bricks  and  mortar  near  Historic  Military  Site  SWMU  #FBH  25e. 
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Historic  Military  Site,  SWMU  #FBH  25e 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 
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Lord  Hall  area  (military  dump)  -  period  of  use:  1947  (Levy,  1986) 


Looking  northeast  across  parking  lot  of  Lord  Hall .  SWMU  is  located 
beneath  paved  parking  lot. 
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Lord  Hall  area  (military  dump)  -  period  of  use:  1947  (Levy,  1986 ) 

Looking  north  across  parking  lot  toward  Lord  Hall .  SWMU  is  located 
beneath  paved  parking  lot. 
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U.S.  Army  Environmental  Center 

Aberdeen  Proving  Ground  Maryland  Historic  Military  Site,  SWMU  #FBH  25f 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 


World  War  I  entrenchments  -  period  of  use:  1917  to  1918  (Levy,  1986) 


World  War  I  entrenchments  -  period  of  use:  1917  to  1918  (Levy,  1986) 
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Historic  Military  Site,  SWMU  #FBH  25g 
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Military  clump  -  period  of  use:  1930  to  1950  (Levy,  1986) 
Construction  debris . 


Military  dump  -  period  of  use:  1930  to  1950  (Levy,  1986) 
Construction  debris. 
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Aberdeen  Proving  Ground,  Maryland 

Historic  Military  Site  SWMU  #FBH  25h 

Fort  Benjamin  Harrison 
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Military  dump  -  period  of  use:  1930  to  1950  (Levy,  1992) 
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HLA  personnel  shown  collecting  surface  soil  sample. 
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Aberdeen  Proving  Ground,  Maryland  Historic  Military  Site,  SWMU  #FBH  25h 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 
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Military  historic  scatter  -  period  of  use:  circa  1908 +  (Weston,  1992) 
Looking  east  toward  officer  family  housing. 


Military  historic  scatter  -  period  of  use:  circa  1908 +  (Weston,  1992) 
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Looking  northeast;  historic  military  site  located  by  a  treeline . 
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Historic  Military  Site,  SWMU  #FBH  25i 

Fort  Benjamin  Harrison 
Marion  County,  Indiana 
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Military  clump  -  period  of  use:  circa  1908+  ( Weston ,  1992) 

Looking  east  toward  officer  family  housing.  Historic  military  site  is 
located  beneath  lawn. 
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Military  dump  -  period  of  use:  circa  1908 +  (Weston,  1992) 
Looking  north;  historic  military  site  is  located  beneath  lawn. 
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Aberdeen  Proving  Ground.  Maryland  Historic  Military  Site,  SWMU  #FBH  25j 
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Historic  Military  Site,  SWMU  #FBH  25k 


Fort  Benjamin  Harrison 
Marion  County,  Indiana 
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RESPONSES  TO  U.S.  ENVIRONMENTAL  PROTECTION  AGENCY  COMMENTS 
REGARDING  THE  DRAFT  PHASE  I  RCRA  FACILITY  INVESTIGATION  REPORT 


RESPONSES  TO  U.S.  ENVIRONMENTAL  PROTECTION  AGENCY  COMMENTS 
REGARDING  THE  DRAFT  PHASE  I  RCRA  FACILITY  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA,  MAY  4,  1994 


I.  GENERAL  COMMENTS 
Comment  A 

This  review  addresses  only  solid  waste  management  units  (SWMUs)  identified  in  the  draft  RFI  ReP°rtj 
and  which  are  subject  to  the  corrective  action  requirements  of  Section  206  of  the  Hazardous  and  Solid 
Waste  Amendments  of  1984.  All  other  units  at  the  base  will  be  reviewed  by  other  U.S.  EPA  programs 
and/or  the  State  of  Indiana. 


Response 

The  comment  is  noted. 


Comment  B 

In  Section  1. 1,  it  is  stated  that,  " The  objective  of  the  RFI  is  to  obtain  data  necessary  to  support 
corrective  actions,  ..."  However,  as  stated  in  the  RCRA  Corrective  Action  Plan  The  purpose  of  the 
RCRA  Facility  Investigation  is  to  determine  the  nature  and  extent  of  releases  of  hazardous  waste  or 
constituents  from  regulated  units,  solid  waste  management  units  (SWMUs),  and  other  sources  areas  at 
the  facility  and  to  gather  all  necessary  data  to  support  the  Corrective  Measures  Study.  The  wording  m 
the  report  should  be  modified  to  reflect  the  correct  objective. 


Response 

Section  1.1  has  been  revised  to  include  the  referenced  statement. 


Comment  C 

Figure  1.1  presents  the  elements  of  the  RCRA  Corrective  Action  Process.  To  be  technically  correct,  the 
flow  chart  should  also  include  actions  that  would  require  the  implementation  of  interim  measures, 

when  necessary. 

Response 

Interim  measures  have  been  added  to  Figure  1.1. 


Comment  D 


On  page  2-17,  the  report  correctly  indicates  that  there  are  7  SMWUs  identified  m  the  RCRA  permit,  but 
there  are  16  sites  identified  in  Table  2-4  as  RFI  investigation  sites.  Table  2-4  needs  to  be  broken  down 
into  the  seven  required  by  the  permit,  and  the  9  additional  sites  recommended  for  investigation  m  the 
enhanced  PA.  The  division  of  the  SWMUs  is  necessary  because  the  7  SWhlUs  identified  m  the  permi 
must  be  addressed  in  the  RFI  as  required  by  the  permit  requirements  while  the  data  from  the  other 
9  SWMUs  will  be  looked  at  to  determine  whether  or  not  they  should  be  subject  to  RCRA  collective 
action  permit  requirements  involving  a  permit  modification,  or  whether  they  should  be  addresses  only 
under  the  general  base  closure  procedures. 
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Response 

As  discussed  in  the  June  16,  1994,  meeting,  the  nine  sites  not  included  in  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  permit  have  been  removed  from  the  RCRA  Facility  Investigation  (RFI) 
report  and  placed  in  the  Environmental  Investigation  (El)  Report.  The  RFI  report  now  includes  only 
the  sites  included  in  the  RCRA  permit. 


Comment  E 

There  are  a  number  of  sections  identified  in  the  draft  report  which  were  not  available  at  the  time  the 
report  was  submitted  to  the  U.S.  EPA.  In  particular,  Appendix  G  (Analytical  Quality),  Appendix  }  (Field 
Documentation  -  as  it  applies  to  non-groundwater  sampling),  and  Appendix  K  (Boring  Logs  and  Well 
Construction  Diagrams).  As  a  result,  it  is  not  possible  for  the  U.S.  EPA  to  make  any  comments  on  the 
adequacy  of  these  submissions,  and  it  is  not  possible  to  provide  approval  of  the  report  as  a  whole  until 
they  are  submitted  and  reviewed.  (Problems  with  these  sections,  especially  the  one  dealing  with 
analytical  quality,  could  also  impact  our  evaluation  of  other  parts  of  the  report.)  The  U  S.  EPA  will 
review  these  sections  when  they  are  submitted.  This  subsequent  review  could  result  in  the  need  for 
further  revisions  to  the  repoil. 

Response 

Because  of  the  expedited  schedule  for  the  RFI  program  that  is  necessitated  by  base  closure,  pre- 
liminary  data  were  used  in  the  draft  report.  The  sections  referenced  above  have  been  completed  and 
are  included  in  the  Final  Phase  I  RFI  Report. 

II.  DATA  PRESENTATION  COMMENTS 

Comment  A 

The  report  should  include  a  summaiy  for  each  site  (SWMU  or  Background  location)  and  each  sampling 
medium,  consistin g  of  the  dates  of  the  sampling,  the  contractor  performing  the  sampling,  and  the 
laboratory  analyzing  the  samples.  This  information  could  be  included  as  a  table  m  Section  3,  or  with 
the  individual  SWMU  discussions  in  Section  4,  or  as  part  of  the  QA/QC  summaiy.  This  information  is 
not  presented  anywhere  in  the  draft  report. 

Response 

The  requested  information  is  included  in  the  Final  Phase  I  RFI  Report.  A  description  of  sampling 
locations  and  rationale  for  background  samples  is  included  in  Table  3.5.  Analytical  data  for  all 
samples  collected  for  the  RFI  are  included  in  Appendix  F. 


Comment  B 

Data  presentation  needs  to  be  improved.  In  particular: 

1.  All  constituents  which  were  detected  must  be  reported,  even  if  they  were  detected  below 
" background' '  levels.  This  includes  qualified  values. 

2.  For  any  constituents  not  detected,  the  sample  detection  limits  must  be  reported. 

3.  The  sample  location  and  depth  (if  appropriate)  must  be  determinable  for  each  analyte. 
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4.  It  would  be  very  useful  to  have  an  additional  set  of  figures  similar  to  those  in  Section  4 
(which  identify  the  sampling  locations  at  each  SWMU  or  potential  SWMU),  which 
identify  the  major  constituents  and  the  levels  detected  at  each  sampling  location  at  the 
SWMU .  This  visual  presentation  would  give  a  much  needed  overall  summaiy  of  the 
SWMU  release  environment . 

This  data  is  necessary  in  order  to  obtain  an  overall  view  of  the  constituent  distribution 
at  the  SWMU.  It  could  be  used  to  answer  questions  such  as:  Is  the  hit  an  isolated 
occurrence ,  or  is  there  a  plume  of  (perhaps)  lower  concentrations  of  the  constituent? 

Response 

As  the  U.S.  Environmental  Protection  Agency  (EPA)  requested,  analytical  data  for  samples  collected 
during  the  RFI  have  been  provided  as  Appendix  F  to  the  Final  Phase  I  RFI  report.  Figures  have  been 
added  to  Section  4.0  that  illustrate  the  detections  above  background  .concentrations  for  all  sampling 
locations. 


Comment  C 

Data  presentation  in  the  report  consists  of  summaries  of  the  constituents  detected  at  each  SWMU .  No 
laboratory  reports  are  included.  It  is  important  that  such  reports  are  reviewed  in  order  to  assess  data 
quality.  However,  we  realize  that  because  of  the  large  number  of  samples  analyzed ,  there  is  an 
unwieldy  amount  of  laboratory  data  available.  To  make  the  review  more  amenable ,  the  U.S.  EPA  will 
choose  a  limited  number  of  sampling  locations  for  which  the  laboratoiy  reports  are  to  be  submitted. 
(The  list  has  not  yet  been  compiled.  It  will  be  submitted  to  the  facility  after  the  complete  set  of  data 
analysis  results  are  transmitted  to  the  U.S.  EPA.  The  facility  may  submit  these  reports  sepai'ately  from 
the  RFI  report). 

Response 

The  Army  will  provide  a  limited  number  of  laboratory  data  packages  to  EPA  for  review  upon  request. 

III.  BACKGROUND  SAMPLING  AND  ANALYSIS  COMMENTS 


Comment  A 

There  appears  to  be  a  contradiction  and  inconsistency  in  units  of  measure  related  to  the  reporting  of 
background  levels  for  soil.  For  example ,  in  Table  3.14  and  in  Table  M3,  hazardous  constituent 
background  levels  for  surface  soil  in  the  SSCB  soil  association  are  given.  In  Table  M3  the  maximum 
value  observed  for  Benzo(A) anthracene  is  given  as  10.0  pgjl,  while  in  Table  3.14  the  value  is  given  as 
10.0  mg/kg.  These  values  should  be  identical.  However,  a  value  of  10  pg/1  in  water  is  approximately 
10  ppb,  while  a  value  of  10  mglkg  corresponds  to  10  ppm.  It  appeal's  that  the  "pg/1"  unit  designation  is 
wrong,  as  this  unit  applies  to  concentrations  in  a  water  matrix  or  in  an  extract,  and  not  to  the  soil 
matrix  of  the  samples.  In  addition,  it  appeal's  that  (based  on  the  reporting  limits  in  Table  3.7)  the 
numerical  values  are  meant  to  be  in  mgjkg.  This  inconsistency  must  be  clarified  and  coirected. 

Assuming  that  the  correct  units  for  the  reported  levels  are  all  mglkg,  then  the  backgi  ound  levels  of  a 
number  of  constituents  are  high  for  what  one  would  intuitively  expect  to  find  at  this  particulai  facility. 
In  almost  all  cases,  these  high  levels  seem  to  have  been  caused  by  one  or  two  relatively  large  value 
detects  (hits),  while  the  other  reported  values  are  nondetects.  This  situation  needs  to  be  examined  with 
regard  to  outliers  or  bad  background  locations  -  see  comment  III.C. 
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Response 

Soil  analytical  results  should  all  be  presented  in  milligrams  per  kilogram  (mg/kg),  and  water 
analytical  results  should  be  presented  in  micrograms  per  liter  (/xg/1).  The  discrepancies  noted  in 
Tables  3.14  and  M3  have  been  corrected. 

Although  background  locations  were  selected  to  avoid  influenced  areas,  it  appears  that  a  few  of  the 
background  samples  may  have  been  collected  in  areas  that  were  influenced  by  past  Army  activities. 
From  comparison  of  analytical  data  to  field  observations  and  boring  logs,  small  fragments  of  coal 
were  present  at  some  of  the  selected  background  locations.  Coal  was  used  onpost  for  heating  in  the 
past,  and  it  is  possible  that  a  few  of  the  background  or  El  site  sampling  locations  may  be  located  in 
areas  with  scattered  coal  fragments  from  an  old  coal  pile  or  from  coal-containing  fill.  Although  it  is 
likely  that  coal  fragments  caused  the  PAH  detections,  the  coal  fragments  are  not  related  to  the 
investigation  sites  being  evaluated. 

The  Armv  has  removed  PAH  analytical  data  for  such  sites  from  the  background  sample  data  pool. 
Dixon’s  outlier  test  was  used  to  identify  results  in  the  background  data  set  that  appeared  to  be 
outliers.  Once  outliers  were  identified  by  this  test,  the  results  were  manually  reviewed  along  with 
boring  logs,  sampling  forms  or  other  supporting  field  documentation  and  validation  results  to  assess 
the  accuracy  of  Dixon’s  outlier  test.  For  cases  of  one  to  two  high  detects  in  the  midst  of  a  group  of 
nondetects,  if  the  detects  were  greater  than  five  times  the  reporting  limit,  the  detects  were  treated  as 
outliers.  For  detects  less  than  five  times  the  reporting  limit,  the  detect  was  retained  and  not  treated 
as  an  outlier. 


Comment  B 

In  Table  M3,  there  are  two  columns  identified  as  " Minimum  Nondetected  Value"  and  " Maximum 
Nondetected  Value."  It  is  not  known  what  these  terms  mean.  The  terms  need  to  be  defined.  Also,  the 
sample  detection  limits,  as  reported  by  the  laboratory ,  for  all  samples  must  be  provided. 

Response 

For  Table  M3,  "Minimum  Nondetected  Value"  and  "Maximum  Nondetected  Value"  represent  the 
minimum  and  maximum  values  for  a  particular  analyte  that  were  flagged  "LF  (meaning  not  detected 
at  method  reporting  limit).  For  example,  differences  between  minimum  and  maximum  nondetected 
value  can  arise  when  the  sample  has  been  diluted.  Footnotes  have  been  added  to  the  table  to  explain 
these  terms.  Detection  limits  for  all  samples  are  provided  in  Tables  3.8  to  3.15. 


Comment  C 

In  observing  the  frequency  of  detection  for  organics  in  the  soil  background  reporting  tables  in  Section  3 
and  Appendix  M,  it  is  often  found  that  there  is  only  one  or  two  detects  in  as  many  as  20  samples  for  a 
particular  soil  association.  This  would  suggest  that  there  could  be  a  problem  with  outliers.  Because 
the  corresponding  laboratory  reports  are  not  included ,  one  can  not  determine  at  which  location(s)  the 
hit  occurred.  This  is  important  to  know,  since  if  the  hits  all  occur  m  only  a  few  locations,  then  perhaps 
these  locations  are  not  suitable  as  background  determination  locations  and  should  be  deleted  from  the 
background  value  determinations.  (The  assumption  is  that  based  on  the  known  use  of  the  facility. 
Many  of  the  organic  compounds  for  which  the  samples  were  analyzed  should  be  nondetectable.) 
Therefore,  we  are  requesting  that  where  there  are  hits  of  organic  compounds  (other  than  pesticides)  in 
the  background  samples,  the  sample  location  be  identified,  and  that  any  locations  which  appeal -  to  be 
outliers  be  investigated ,  and  deleted  from  the  background  determination,  where  justified.  Resolution  of 
this  issue  should  shed  some  light  on  the  high  background  values  addresses  in  Comment  II1.A. 
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Two  other  Items  need  explanation .  In  the  frequency  of  detection  columns ,  the  sum  of  the  number  of 
detects  and  nondetects  is  not  the  same  number  for  all  constituents.  (For  example,  in  Table  3.14,  the 
sum  of  the  detects  and  nondetects  for  Selenium  is  7,  for  Barium  is  9 ,  for  Benzo (A) anthracene  is  6,  etc;) 
Why  is  this  so?  One  would  expect  that  the  sum  should  be  a  constant,  as  the  same  number  of  samples 
should  have  been  analyzed  for  each  constituent . 

Response 

The  statistical  analysis  performed  for  the  Final  Phase  I  RFI  Report  has  been  revised.  Statistical 
outliers  were  assessed  and  removed  from  background  calculations  when  appropriate. 

The  discrepancies  noted  in  Table  3.14  (7  total  samples  for  selenium  and  9  total  samples  for  barium), 
arose  because  of  misidentified  duplicate  samples  in  the  database.  The  data  presented  in  the  draft 
report  were  preliminary.  The  duplicate  samples  have  been  identified  for  the  final  validated  data,  and 
Table  3.14  (Table  3.16  in  the  final  report)  has  been  revised  accordingly. 


Comment  D 

In  Section  2.2.1  of  Appendix  M,  a  statement  is  made  that ,  "The  data  are  assumed  to  be  normally 
distributed  if  about  two-thirds  of  all  the  measurements  will  fall  within  one  standard  deviation  of  the 
mean."  This  is  a  necessary,  but  not  sufficient  condition.  In  addition,  one  questions  the  validity  of  the 
use  of  histograms  to  determine  disti'ibutions,  when  only  a  few  samples  define  the  distribution,  and  most 
of  the  samples  are  nondetects  (such  as  the  organics  in  soils).  The  report  needs  to  justify  the  use  of  the 
histogram  method  in  these  situations. 

Response 

As  indicated  in  Section  2.2.1,  the  analytical  results  plotted  on  the  histogram  were  assessed  to  be 
normally  distributed  if,  based  on  visual  inspection,  about  two  thirds  of  the  analytical  results  plotted 
on  each  respective  histogram  appeared  to  fall  within  one  standard  deviation  of  the  mean. 

Histograms  are  very  useful  in  graphical  assessment  of  normality  as  well  as  graphical  presentation  of 
the  mean  and  range  for  concentration  values.  The  histogram  is  one  of  three  methods  used  to  assess 
normality.  Probability  plots  and  the  Shapiro-Wilk  test  were  also  used  to  assess  normality  of  each 
population.  Risk  Assessment  Guidance  for  Superfund  (RAGS)  states  that  data  are  assumed  to  be 
normally  distributed  unless  there  is  appropriate  evidence  that  they  are  not  normally  distributed. 


Comment  E 

In  Section  2.3  of  Appendix  M,  the  report  states  that,  "If  the  data  were  n  on-parametric  or  had  greater 
than  50  percent  (nondetects?),  the  nondetects  were  used  at  face  value  (MRL),  and  the  nonparametric 
UTL  was  calculated."  In  Section  2.4,  the  report  states  that,  "The  non-parametric  UTL  was  calculated  as 
the  maximum  detected  value."  These  statements  are  contradictoiy.  The  second  one  effectively  ignores 
the  nondetects  in  determining  background,  and  is  especially  troublesome  with  regard  to  the  organic 
constituent  background  levels. 

Response 

The  statements  are  not  contradictory.  The  first  statement  refers  to  the  treatment  of  nondetects  in  the 
data  sets.  The  second  statement  refers  to  the  methodology  used  to  calculate  the  non-parametric  UTL. 
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The  nonparametric  UTL  is  calculated  as  the  largest  detected  value  or  method  reporting  limit  if  no 
detections  were  reported  (EPA,  1992).  This  approach  is  the  recommended  approach  for  populations 
that  do  not  approximate  a  normal  distribution.  Using  the  largest  value  for  the  UTL  for  a  population 
means  that  samples  from  that  population  are  likely  to  be  below  the  UTL.  The  probability  that  the 
data  are  below  the  UTL  depends  on  the  number  of  samples  within  the  population  (EPA,  1992). 
Although  the  nonparametric  UTL  effectively  ignores  the  nondetects  within  the  sample  population,  a 
value  is  needed  to  compare  to  the  investigative  sites  to  assess  contamination,  and  the  nonparametric 
UTL  is  the  recommended  approach  (EPA,  1992).  To  address  the  concern  of  using  the  maximum 
value  for  the  UTL,  Harding  Lawson  Associates  (HLA)  identified  and  removed  outliers  before 
performing  the  statistical  analyses  on  the  final  validated  data. 


Comment  F 

Section  3.4.2. 1  of  the  report  discussed  analytes  in  the  background  surface  soil.  It  identifies  the 
occurrence  of  PAHs  which  are  above  detection  limits.  It  then  hypothesizes  several  possible  reasons  why 
they  occurred ,  all  being  the  result  of  human  activity.  Consideration  must  be  given  to  the  possibility 
that  they  are  outliers ,  and  that  they  should  not  be  used  in  the  background  determination.  They  could 
have  been  the  result  of  laboratoiy  errors ,  sampling  problems ,  or  poor  locations  being  used  for 
background  sampling .  Not  enough  information  is  provided  in  the  report  for  the  reader  to  make  this 
determination.  The  data  needs  to  be  reviewed,  and  any  such  outliers  which  indicate  bad  locations  or 
sampling/analysis  problems  need  to  be  eliminated  from  the  background  deteimmation. 

Two  similarly  related  problems  are  found  for  background  water  concentrations  (Section  3. 4.2. 3),  where 
vinyl  chloride  was  detected  in  a  well  presumed  to  be  affected  by  the  former  sanitary  landfill,  and  in 
sediment  samples  (Section  3. 4.2. 4)  where  a  number  of  organic  constituents  were  encountered 
downstream  of  a  landfill.  These  are  examples  where  one  should  consider  eliminating  the  results  from 
the  background  determination  because  of  possible  contamination  from  facility  activities. 


Response 

The  statistical  analysis  presented  in  Appendix  M  of  the  Final  Phase  I  RFI  Report  has  been  revised. 
Background  analytical  results  were  screened  tor  the  presence  of  outliers  in  Appendix  M,  and 
analytical  results  estimated  to  be  outliers  were  not  used  during  the  evaluation  of  background. 

Vinyl  chloride  analytical  results  for  the  groundwater  collected  from  monitoring  well  MW20  were 
removed  on  the  basis  of  the  evaluation  of  outliers  from  the  data  used  to  assess  background  ground- 
water  concentrations. 

The  analytical  results,  "Analyte  Concentrations  in  Basewide  Sediment"  are  discussed  in 
Section  3. 4. 2. 4  in  the  draft  report.  Samples  discussed  in  this  section  were  not  collected  from 
locations  that  were  considered  representative  of  background  because  of  the  possible  influence  on 
analyte  concentrations  in  sediment  samples  irom  runoff  and  other  non-identified  sources.  The 
discussion  of  the  basewide  sediment  analytical  results  has  been  moved  to  Section  4.8  in  the  final 
report  and  is  intended  to  convey  information  regarding  the  relative  distribution  of  target  analytes 
detected  at  the  respective  sediment  sample  collection  locations. 


Comment  G 

In  Table  3.18,  no  units  are  given  for  the  values  of  constituent  concentration  in  the  background  sediment 
samples.  Presumably  the  values  are  meant  to  be  in  mg/kg. 
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Response 

Units  of  mg/kg  are  correct  for  expressing  constituent  concentrations  in  sediment.  Table  3.18  has 
been  revised  accordingly.  This  table  has  been  moved  to  Section  4.0  of  the  Final  Phase  I  RFI  Report 
and  has  been  renumbered  Table  4.28. 

IV.  RISK  ASSESSMENT  AND  EVALUATION 

Comment  A 

While  risk  assessment,  tai'get  restoration  goals ,  and  other  related  items  are  normally  addressed  and 
evaluated  by  the  U.S.  EPA’s  risk  assessment  experts  as  paii  of  the  corrective  measures  study  review, 
they  can  be  reviewed  if  submitted  in  a  RFI  report.  However,  it  was  decided  not  to  submit  this  draft  RFI 
report  to  them  at  this  time  for  their  review.  The  primaiy  reason  for  this  decision  is  that  the  repoil  is 
neither  complete  nor  adequate  in  terms  of  its  presentation  of  the  RFI  results.  The  risk  assessment 
personnel  at  the  U.S.  EPA  have  a  heavy  workload  with  other  projects,  so  that  reviewing  incomplete 
reports  would  not  be  a  priority  for  them.  As  a  result,  only  a  limited  review  of  the  risk  assessment  issues 
was  done  by  the  RCRA  corrective  action  project  manager.  Thus ,  the  facility  must  realize  that  further 
review  of  these  aspects  of  the  report  may  occur  in  the  future. 

Response 

The  comment  is  noted. 


Comment  B 

In  Section  3. 4.3.3,  action  levels,  as  identified  in  the  U.S.  EPA  proposed  corrective  action  regulations  are 

discussed.  There  are  some  misconceptions  about  this  subject.  My  comments  are  as  follows: 

1.  It  is  true  that  action  levels  are  not  cleanup  levels. 

2.  The  U.S.  EPA  does  not  make  a  blanket  statement  that  action  levels  are  protective  of 
human  health  and  the  environment.  Action  levels  were  put  in  the  proposed  rule  solely 
as  examples  of  levels  of  hazardous  constituents  which  could  trigger  a  corrective 
measures  study  if  they  were  exceeded  at  any  sampling  point.  To  determine  what  is 
protective  at  an  individual  site  requires  a  site-specific  risk  analysis. 

3.  The  U.S.  EPA  may  require  a  corrective  measures  study  even  if  all  sample  results  are 
below  the  action  levels  presented  in  the  proposed  mle.  Site-specific  issues,  such  as 
proposed  usage  and  exposed  population,  can  justify  such  a  study. 

4.  Not  much  weight  should  be  given  to  the  action  levels  as  comparisons  to  tai'get  restora¬ 
tion  goals  identified  in  the  report,  for  the  above  reasons. 

Response 

The  comments  are  noted 


21574  07.02.00 
071894  CR-01 


Harding  Lawson  Associates 


7 


Responses  to  Comments  -  Fort  Benjamin  Harrison 


Comment  C 

Section  3.4.3  states  that  action  levels  for  noncarcinogens  are  based  on  a  " hazard  index ".  However , 
there  is  no  discussion  of  the  hazard  index .  It  needs  to  be  defined ,  and  a  discussion  of  how  it  was  used 
in  the  context  of  this  report  should  be  included. 

Response 

Section  3. 4. 3. 3  has  been  revised  to  clarify  the  definition  of  the  hazard  index.  A  more  complete 
discussion  of  the  hazard  index  has  been  added  to  Section  3. 4. 4.1  (Screening  Risk  Evaluation)  that 
addresses  how  the  hazard  index  is  used  in  the  evaluation  of  the  individual  SWMIJs. 


Comment  D 

In  Section  3.4.4. 1,  the  report  states  that ,  "It  was  conservatively  assumed  that  the  future  land  use  of  all 
areas  of  FBH  following  base  closure  would  be  residential"  It  is  also  stated  that  the  cumulative  risk  in 
surface  soil  of  less  than  1  x  10exp(-6)  is  acceptable  for  residential  scenarios.  However,  the  report  also 
states  that  if  cumulative  risk  at  a  SWMU  does  not  exceed  1  x  exp(-4),  then  the  unit  was  recommended 
for  no  further  action.  Please  clarify  this  apparent  discrepancy. 

Response 

The  Army  cannot  find  the  statement  that  says,  ’’that  if  the  cumulative  risk  does  not  exceed  1  x  10'4, 
the  unit  was  recommended  for  no  further  action.  Section  3. 4.4.1.  text  has  been  revised  to  indicate 
that  if  the  cumulative  cancer  risk  exceeded  1  x  10'5  for  subsurface  soil  or  1  x  10'6  for  surface  soil,  the 
site  was  recommended  for  inclusion  in  the  Phase  II  RFI  program.  The  evaluation  criteria  for 
inclusion  of  a  site  in  the  Phase  II  RFI  program  are  as  follows: 

•  Surface  Soil  -  Carcinogenic  risk  greater  than  1  x  10*6  or  a  hazard  index  of  greater  than  1.0 

•  Subsurface  Soil  -  Carcinogenic  risk  greater  than  1  x  10‘5  or  a  hazard  index  of  greater  than  2.0 


Comment  E 

On  page  3-41  of  Section  3.4.4. 1,  it  is  stated  that  a  basewide  PAH  evaluation  was  not  conducted,  as  the 
background  concentration  would  " present  a  potential  risk."  This  perception  should  be  reviewed  in  light 
of  the  discussion  about  outlier  elimination  in  comment  III.F. 

In  the  same  paragraph,  the  statement  is  made  that ,  "When  the  background  concentrations  were 
subtracted  from  the  SWMU-related  concentrations  and  resulting  concentrations  did  not  exceed  TRGs, 
the  specific  environmental  medium  or  SWMU  as  a  whole  was  recommended  for  no  further  action 
How  is  it  justifiable  to  subtract  background  concentrations  out?  In  terms  of  risk ,  a  receptor  experiences 
the  total  exposure,  not  the  total  minus  the  background. 

Response 

The  statistical  analysis  of  background  data  has  been  revised  to  include  outlier  analysis.  Soil  samples 
containing  high  PAH  concentrations  were  removed  from  the  background  calculations. 

A  receptor  would  experience  the  total  exposure  at  a  site,  and  not  just  the  total  minus  the  background. 
The  risk  due  to  the  assumed  background  concentration  was  estimated  to  aid  in  the  identification  of 
what  would  be  considered  the  strict  site-activity-related  chemical  concentrations.  RAGS  (EPA,  1989) 
states  that  the  background  risk  may  be  an  important  site  characteristic.  The  simplest  way  to  assess 
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the  contribution  of  background  is  to  compare  the  background  concentration  to  the  total  concentra¬ 
tion.  The  incremental  chemical  concentration  was  then  compared  to  the  TRG,  which  was  deter¬ 
mined  by  using  the  conservative  exposure  assumptions  presented  in  RAGS  Part  B.  The  objective  of  a 
corrective  measure  is  to  ensure  that  sources  or  source  areas  are  not  contributing  unacceptable  risks  to 
humans  or  the  environment.  Therefore,  a  method  must  be  used  that  evaluates  the  incremental  risk 
of  the  source.  If  the  incremental  risk  is  unacceptable,  some  corrective  measure  would  be  considered. 
If  the  site-related  concentration  was  less  than  the  conservative  TRG,  no  further  action  was  recom¬ 
mended.  Additional  rationale  for  this  conclusion  is  that  if  a  complete  baseline  risk  assessment  were 
to  be  conducted  for  these  SWMUs,  the  values  for  specific  exposure  parameters  would  be  refined  to 
site-specific  conditions,  which  would  result  in  even  lower  risks. 


Comment  F 

On  page  3-41  (Section  3 AAA),  risk  as  it  applies  to  subsurface  soils  is  discussed .  Averages  of 
constituents  identified  as  "risk  drivei's "  over  the  SWAIU-wide  samples  are  taken ,  and  then  the  resultant 
risk  is  estimated.  It  appears,  but  is  not  explicitly  stated,  that  the  first  set  of  tables  in  Appendix  I  present 
the  results  of  these  calculations.  There  are  several  concerns  about  this  method  of  approach: 

1.  On  what  basis  are  the  " risk  drivers"  chosen?  Why  are  not  all  of  the  constituents 
utilized? 

2.  Why  are  not  all  of  the  "risk  drivers "  used  in  calculating  the  cumulative  risk?  What  is 
the  meaning  of  the  term  "NA "  in  the  risk  column?  It  appecu'S  that  this  term  might  mean 
" not  available If  this  is  the  case,  then  how  can  just  ignoring  the  contribution  to  risk 
from  these  constituents  be  justified.  More  will  be  said  in  Comment  IV. G  about  constitu¬ 
ents  for  which  risk  levels  were  not  identified. 

Response 

The  discussion  of  the  identification  of  "risk  drivers"  was  incomplete.  For  those  SWMUs  where  high 
risks  were  estimated  (i.e.,  were  "risk  drivers"),  average  concentrations  of  the  risk  drivers  were 
calculated  and  risks  were  reestimated.  These  calculations  are  presented  in  Appendix  I.  Risk  drivers 
were  identified  by  noting  which  chemicals  had  individual  carcinogenic  risks  of  1  x  10'6  or  greater  or 
a  hazard  index  of  1.0  or  greater.  Average  chemical  concentrations  were  then  calculated  for  those 
chemicals.  Chemicals  with  carcinogenic  risks  less  than  1  x  10'6  or  a  hazard  index  of  less  than  1  (as 
calculated  with  the  maximum  detected  concentration)  were  not  used  in  the  calculation  because  they 
would  not  contribute  significantly  to  the  total  risks  when  risk  was  calculated  using  the  average 
concentration. 

When  there  was  no  average  concentration  input  into  the  calculation  spreadsheets  for  the  entire  list  of 
metals  or  organic  compounds,  the  spreadsheet  printed  an  "NA"  (not  applicable)  in  the  hazard  index 
and/or  the  carcinogenic  risk  column.  This  means  that  the  chemical  was  not  a  risk  driver  at  the  site, 
and  was  not  included  (applied)  to  the  risk  calculation. 


Comment  G 

Table  3.24  identifies  proposed  SWMU  action  levels.  The  source  of  this  information  is  not  identified, 
except  for  those  constituents  in  water  which  have  established  MCLs.  It  is  important  that  the  source(s) 
be  identified. 

A  large  number  of  constituents  are  identified  as  not  having  established  action  levels,  including  all  of  the 
PAHs.  The  U.S.  EPA  believes  that  much  of  the  information  is  available  that  would  allow  the  action 
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levels  to  be  calculated .  Region  5  has  incorporated  (after  verification)  a  series  of  data  quality  levels 
developed  by  Region  9  for  use  in  QAPPs.  These  levels  are  based  on  a  residential  scenario  with  regard 
to  risk .  It  includes  most  of  the  constituents  designated  as  "NE"  in  the  RFI  report .  We  suggest  that  the 
sources  utilized  to  obtain  the  data  quality  levels  can  be  used  to  obtain  action  levels.  A  copy  of  the  data 
quality  level  document  was  given  to  Bill  Nelson  of  AEC.  We  would  also  suggest  comparing  the  values 
are  obtained  for  action  levels  with  the  DQL  values  themselves  to  see  if  they  are  both  in  the  same 
ballpark .  (Note  that  the  DQL  documents  specifies  a  number  of  caveats  regarding  their  use). 

Response 

The  source  of  the  proposed  SWMU  action  levels  is  the  proposed  EPA  regulation  for  SWMU  corrective 
action  (55  Federal  Register  30798).  This  reference  will  be  added  to  Table  3.25. 

Because  the  proposed  regulation  does  not  list  action  levels  for  many  chemical  constituents,  including 
PAHs,  the  abbreviation  NE  (not  established)  was  used.  However,  TRGs  for  PAHs  were  developed  for 
use  in  the  screening  risk  evaluation  by  using  the  "Provisional  Guidance  on  Quantitative  Risk 
Assessment  of  Polycyclic  Aromatic  Hydrocarbons"  (EPA,  July  1993).  TRGs  used  in  the  screening  risk 
evaluation  are  provided  in  Tables  3.22  and  3.23. 

A  comparison  of  the  TRGs  for  PAHs  (Table  3.25)  with  the  draft  DQLs  shows  that  the  TRGs  and  DQLs 
do  not  always  match  well.  For  benzo(a)pyrene,  the  TRG  is  an  order  of  magnitude  lower  than  the 
DQL;  however,  for  chrysene,  the  TRG  is  two  orders  of  magnitude  higher  than  the  DQL.  In  general, 
however,  the  TRGs  and  DQLs  agree  within  an  order  of  magnitude.  (DQLs  were  not  added  to  the 
tables  in  this  section  because  of  the  caveats  identified  by  EPA.) 


Comment  H 

Tables  3.25  and  3.26  identify  target  remediation  goals.  A  large  number  of  constituents  do  not  have 
numerical  values,  but  are  designated  as  "not  applicable".  What  does  this  mean?  There  should  be 
target  restoration  goals  for  all  hazardous  constituents;  none  should  be  ignored.  If  this  designation  was 
applied  because  no  information  was  available  with  regard  to  risk ,  then  the  DQL  data  may  be  of  some 
help  in  determining  these  values. 

Response 

The  designation  of  NA  (not  applicable),  as  used  in  Tables  3.25  and  3.26,  indicates  that  either  the  oral 
reference  dose  (RfD)  and/or  the  oral  slope  factor  for  a  specific  chemical  is  not  available.  Therefore,  a 
TRG  corresponding  to  a  hazard  index  of  1.0  (for  noncarcinogens)  and/or  a  target  restoration  goal 
corresponding  to  a  1  x  10-6  risk  (for  carcinogens)  cannot  be  calculated. 

Thirteen  chemicals  have  neither  an  oral  RfD  nor  an  oral  slope  factor  available.  Therefore,  TRGs  for 
these  chemicals  are  not  presented.  The  13  chemicals  include  4  inorganics  (aluminum,  cobalt,  lead, 
and  magnesium),  3  pesticides  (d-benzene  hexachloride,  carbazole,  and  dichloroprop),  and  6  PAHs 
[acenaphthylene,  benzo(g,h,i)perlyene,  dibenzofuran,  2 miethyl naphthalene,  naphthalene,  and 
phenanthrene]. 

Lead  is  a  special  case  and  will  be  evaluated  on  a  case-by-case  basis.  The  SWMUs  with  lead 
contamination  are  FBH  22,  23,  and  24,  the  tiring  ranges.  Additional  risk  assessment  as  part  of  the 
screening  risk  evaluation  is  not  considered  necessary  for  these  SWMUs.  However,  the  corrective 
measures  studies  for  the  SWMUs  may  include,  as  necessary,  additional  risk  assessment  of  lead  using 
the  latest  EPA  lead  model,  "Integrated  Exposure  Uptake  Biokinetic  Model  for  Lead  in  Children 
(IEUBK),"  Version  0.99D,  February  1994. 
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The  approach  taken  in  the  derivation  of  the  risk-based  TRGs  is  in  agreement  with  EPA  RAGS.  The 
Army  would  appreciate  any  interim  guidance  and  supporting  documentation  from  the  EPA  regarding 
unpublished  RfDs  or  slope  factors  the  EPA  would  recommend  using  for  the  evaluation  of  the  other 
12  constituents. 

DQLs  were  not  used  in  determining  target  remediation  goals  because  of  the  caveats  applied  by  EPA  to 
their  use. 

V.  INDIVIDUAL  SOLID  WASTE  MANAGEMENT  UNIT  (SWMU)  COMMENTS 
Comment  A 

The  RCRA  permit  for  Fort  Benjamin  Harrison  requires  the  facility  to  perform  a  RFI  for  7  SWMUs  to 
determine  whether  or  not  corrective  action  is  necessary .  With  respect  to  the  addition  17  sites  investi¬ 
gated  and  included  in  the  report,  the  RCRA  permitting  program  has  made  a  determination ,  based  on 
the  data  presented,  as  to  whether  or  not  each  one  is  a  SW1\/IU  in  the  regulatory  definition  sense,  and 
whether  it  poses  a  significant  enough  potential  to  warrant  modifying  the  RCRA  permit  to  include  it  in 
the  RFI .  If  the  unit  was  determined  not  to  be  a  SWMU  requiring  further  action,  it  should  be  reviewed 
as  part  of  the  overall  base  closure  activity  under  the  Environmental  Investigation,  and  not  as  a  RCRA 
regulated  unit  under  the  RFI. 

Response 

As  requested,  those  sites  not  identified  as  SWMUs  in  the  RCRA  permit  have  been  removed  from  the 
RFI  Final  Phase  I  Report.  Sites  removed  from  the  RFI  Final  Phase  I  Report  have  been  transferred  to 
the  state-lead  Environmental  Investigation  (El)  Report.  Information  on  Building  705  has  been  added 
to  the  report  as  Appendix  K. 


Comment  B  -  SWMUs  Identified  in  the  Facility’s  RCRA  Permit 

1 .  FBH2  -  Maintenance  Shop  and  POL  Waste  Storage  -  Bldg  127.  Two  former  POL  storage  sites 
existed  at  this  building.  Only  one  was  sampled.  There  is  no  reason  given  why  the  second  one 
was  not  investigated.  This  second  unit  should  also  be  addressed. 

2 .  FBH6  -  Heavy  Equipment  Maintenance  Building  and  POL  Storage  -  Bids.  422.  This  SWMU  was 
required  to  be  investigated  under  the  provisions  of  the  RCRA  permit.  The  report  either  does  not 
address  this  unit,  or  it  is  addressed,  but  is  identified  in  some  other  way.  This  needs  to  be 
clarified. 

3.  FBH7  -  Auto  Shop  Waste  Storage  -  Bldg.  705.  This  unit  is  identified  as  an  undergi'ound  storage 
tank.  It  is  not  addressed  in  the  RFI  repod.  This  unit  is  required  to  be  investigated  under  the 
terms  of  the  permit.  (It  appeal's  that  it  may  have  been  investigated,  but  a  State  authority.) 

4.  FBH8  -  Former  Drum  Storage  Area  Near  Bids.  45.  No  comments. 

5-  FBH10  -  Sanitary  Landfill  on  West  Side  of  Base.  This  unit  was  required  to  be  in  the  RFI, 

however  it  is  not  addressed.  It  appeal's  that  it  may  have  been  investigated,  but  only  put  in  the 
State  authority  repod. 

6.  FBHll  -  Fire  Training  Ai'ea  in  Abandoned  Sewage  Treatment  Plant.  In  Section  4. 3. 2.1,  the 

repod  states  that  a  geophysical  suivey  was  taken  in  the  area  of  the  former  sludge  diying  beds, 
and  that,  " Numerous  isolated  deposits  of  buried  metal,  possibly  drums,  were  also  detected ." 
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However,  there  appears  not  to  have  been  any  follow  up  to  actually  determine  what  was 
actually  buried  there.  This  needs  to  be  addressed . 

7.  FBH17  -  Abandoned  incinerator  -  East  Side  of  Base.  An  area  where,  " Numerous  localized  high 
amplitude  EM  anomalies  indicative  of  drums  or  other  metal  debris  within  the  upper  five  feet  of 
the  subsurface  were  detected,  ...”  during  a  geophysical  survey.  There  is  no  indication  that  any 
follow  up  work  was  done  to  determine  just  what  was  buried  there.  This  needs  to  be  addressed. 

Response 

SWMU  #FBH2:  This  unit  is  identified  in  the  RCRA  permit  for  FBH  as  a  petroleum,  oils  and 
lubricant  (POL)  waste  storage  area.  The  Phase  I  RFI  investigated  the  current  POL  storage  area.  A 
former  POL  storage  area  was  in  a  location  that  is  currently  covered  by  the  eastern  service  bay.  The 
recommendations  for  this  SWMU  have  been  revised  to  recommend  additional  soil  sampling  to  assess 
the  former  POL  storage  area. 

SWMU  #FBH6:  This  unit  is  identified  in  the  RCRA  permit  for  FBH  as  a  POL  waste  storage  area. 

Soil  in  the  former  POL  waste  storage  area  was  removed  and  remediated  before  the  beginning  of  the 
Phase  I  RFI.  Investigation  of  the  remainder  of  the  site  (El  Site  2)  was  performed  under  the  state-lead 
El,  and  results  were  included  in  Section  4.2  of  the  Draft  Phase  I  El  Report.  The  investigative  results 
for  this  site  have  been  moved  to  Section  4.2  of  the  Final  Phase  I  RFI  Report. 

SWMU  #FBH7:  This  unit  is  identified  in  the  RCRA  permit  for  FBH  as  an  underground  waste  oil 
storage  tank  (UST).  The  UST  was  removed  and  remediated  before  the  beginning  of  the  RFI. 
Investigation  of  the  remainder  of  the  site  (El  Site  1)  was  performed  under  the  state-lead  El,  and 
results  were  included  in  Section  4.1  of  the  Draft  Phase  I  El  Report.  Because  the  investigation  at  the 
site  was  not  related  to  the  former  UST,  the  Army  has  kept  the  results  in  Section  4.1  of  the  Final 
Phase  I  El  Report.  A  brief  summary  of  the  investigation  at  the  site  and  is  included  in  Section  4.3  of 
the  Final  Phase  I  RFI  Report.  A  copy  of  Section  4.1  of  the  Final  Phase  I  El  Report  is  included  in 
Appendix  K  of  the  Final  Phase  I  RFI  Report. 

SWMU  #FBH8:  No  response  is  required. 

SWMU  #FBH10:  The  former  Sanitary  Landfill  (West)  is  being  addressed  under  a  separate  regulatory 
program.  The  landfill  is  in  the  final  stages  of  fulfilling  closure  requirements  set  forth  in  State  of 
Indiana  Rule  329,  IAC  2-15,  as  published  in  the  Indiana  Register,  Vol.  12,  No.  5,  February  1,  1989. 
Two  documents  describing  the  landfill  closure  are  as  follows: 

1.  ENTECH,  Inc.,  1990.  Landfill  Closure  Plan  for  Louisville  District  Corps  of  Engineers, 
Project  No.  DACA27-88-D-0025,  Fort  Benjamin  Harrison,  Marion  County,  Indiana.  Revised 
Final  Submittal,  July  30. 

2.  ENTECH,  Inc.,  1993.  Landfill  Closure/Post  Closure  Plan  for  Fort  Benjamin  Harrison, 
Marion  County,  Indiana.  Prepared  for  Louisville  District  Corps  ot  Engineers,  Project  No. 
DACA27-88-D-0025,  February  2. 

SWMU  #FBHll:  Section  4.6  of  the  Final  Phase  1  RFI  Report  has  been  reused  to  recommend  shallow 
trenching  or  excavation  in  locations  where  high  amplitude  electromagnetic  anomalies  were  found. 

SWMU  #FBHl7:  Section  4.7  of  the  Final  Phase  I  RFI  Report  has  been  revised  to  recommend  shallow 
trenching  or  excavation  in  locations  where  high  amplitude  electromagnetic  anomalies  were  found. 
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Comment  C  -  Potential  SWMU  Areas  not  Addressed  in  the  RCRA  Permit 

1.  On  the  basis  of  the  information  provided ,  the  following  units  and  areas  of  concern  do  not  meet 
the  regulatory  definition  of  a  SWfrJU  under  RCRA.  They  should  be  addressed  under  the  general 
base  closure  authorities. 

FBH18  -  Pesticides  Mixing  and  Storage  Area  -  Building  27. 

FBH19  -  Pesticides  Mixing  and  Storage  Areas  -  Building  514. 

FBH20  -  Pesticides  Mixing  and  Storage  Areas  -  Building  604  and  605. 

FBH21  -  Pesticides  Mixing  and  Storage  Areas  -  Golf  Course  Pesticide  Mixing  Area  - 
Building  674. 

FBH22  through  FBH24  -  Small  arms  ranges  (active).  (These  units  have  been  determined  by  the 
Court  to  not  be  SWIvIUs  until  after  they  have  become  inactive . 

FBH25a  through  FBH25k  -  Historic  Military  Sites 

FBH26  -  Former  Sewage  Treatment  Plant  west  of  Building  674. 

FBH28  -  Wash  Racks ,  Grease  racks,  Oil/ Water  Separators. 

FBH29  -  Patriotic  SWMU. 

Response 

All  sites  listed  in  this  group  of  comments  have  been  moved  to  the  Final  El  Report. 


21574  07.02.00 
071894  CR-01 


Harding  Lawson  Associates 


13 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


RESPONSES  TO  U.S.  DEPARTMENT  OF  THE  ARMY  COMMENTS  REGARDING 
THE  DRAFT  PHASE  I  RCRA  FACILITY  INVESTIGATION  REPORT 


RESPONSES  TO  U.S.  DEPARTMENT  OF  THE  ARMY  COMMENTS 
REGARDING  THE  DRAFT  PHASE  I  RCRA  FACILITY  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA,  MAY  4,  1994 

WATER  QUALITY  ENGINEERING  DIVISION  AND  TOXICOLOGY  DIVISION 


SPECIFIC  COMMENTS 

Comment  No.  1  -  page  2-7,  chapter  2.1 .3.2,  Groundwater,  last  sentence 

The  name  of  this  Agency  is  the  U.S.  Army  Environmental  Hygiene  Agency. 

Recommendation:  Add  the  word  "Hygiene'1  between  the  words  " Environmental "  and  "Agency*1. 

Response 

The  text  has  been  revised  as  recommended. 


Comment  No.  2  -  pages  2-7  and  2-8,  Chapter  2.1 .3.3,  Water  Supply 

Figure  2-4  does  not  show  the  locations  of  the  seven  water-supply  wells.  This  figure  only  shows  the 
locations  of  the  29  ground-water  monitoring  wells,  and  the  Fort  Benjamin  Harrison  well  field. 

Recommendation:  Adjust  the  figure  to  show  the  locations  of  the  seven  individual  water-supply  wells. 
Another  option  would  be  to  place  the  locations  of  these  water-supply  wells  on  Plate  1,  Water  Level 
Contour  Map. 

Response 

Review  of  Fort  Benjamin  Harrison  (FBH)  records  (Raw  Water  Supply  Main  Phase  I,  Title  sheet  and 
key  map.  Directorate  of  Engineering  and  Housing,  FBH,  30  June  1982)  indicates  that  there  are  six 
wells  in  the  water-supply  well  field  (rather  than  seven  as  identified  in  the  text).  Wells  No.  6,  7, 
and  8  are  not  in  use  and  have  no  attached  buildings.  Wells  No.  9,  10,  and  11  are  in  use  and  are 
associated  with  buildings  516,  528,  and  541,  respectively.  The  locations  of  these  wells  have  been 
added  to  Figure  2.4,  and  the  text  has  been  revised  to  indicate  that  the  FBH  well  field  consists  of 
six  onpost  water-supply  wells. 


Comment  No.  3  -  page  2-14  and  Table  2-3,  page  9  of  11,  chapter  2.3.  Current  Opera¬ 
tions,  Hawley  Army  Hospital  and  the  Dental  Clinic  (Bldg  300) 

There  are  no  activities  recommended  in  the  Enhanced  PA,  and  nothing  under  the  column  headed  RF/EI 
Activity  on  Table  2-3. 

Recommendations:  Add  some  word(s)  for  clarity  (i.e.t  none)  in  the  appropriate  columns.  Do  not  leave 
the  columns  blank. 

Response 

The  hospital  and  the  two  clinics  were  included  as  a  unit  in  this  table,  and  the  activity  recommended 
in  the  Enhanced  Preliminary  Assessment  (PA)  (Weston,  1992)  applies  to  all  three  facilities.  The 
words  "Same  as  above”  have  been  added  to  indicate  this  information. 
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Comment  No.  4  -  page  2-20,  Section  2.5,  Summary  of  Previous  Investigations, 

4th  paragraph 

" Localized  degradation  was  noted  at  certain  well  locations ,  as  indicated  by  the  periodic  sampling 
events Degradation  of  what? 

Recommendation:  Explain  what  was  degraded.  The  sentence  is  not  clear. 

Response 

This  sentence  was  quoted  from  the  Enhanced  PA  (Weston,  1992).  The  use  of  the  word  "degradation" 
was  vague.  The  sentence  has  been  changed  to  "Detectable  VOC  concentrations  were  noted  at  certain 
well  locations  immediately  downgradient  from  the  landfills  as  indicated  by  the  periodic  sampling 
events.  In  particular,  the  presence  of  vinyl  chloride  concentration  exceeding  the  MCL  was  confirmed 
for  Well  MW20." 


Comment  No.  5  -  Figure  3.3  -  Section  3.0,  Flow  Chart  for  Statistical  Analysis  of 
Background  Analytical  Results 

This  figure  implies  that  lognormally  distributed  data  are  transformed,  the  Upper  Tolerance  Limit  (UTL) 
is  calculated ,  then  this  value  is  " untransformed It  is  unclear  in  Appendix  M  if  this  is  the  case . 
However  that  procedure  is  not  valid.  As  highlighted  in  " Supplemental  Guidance  to  RAGS:  Calculating 
the  Concentration  Term ",  estimates  of  the  mean  of  lognormally  transformed  data  are  not 
mathematically  equivalent  to  the  antilog,  of  estimates  of  the  mean  of  a  transformed  data  set. 

Recommendation:  Evaluate  UTL  calculations  on  lognormally  distributed  data  to  determine 
mathematical  and  statistical  accuracy. 

Response 

The  procedure  used  to  calculate  the  upper  tolerance  limit  (UTL)  for  lognormally  distributed  data  is 
correct.  The  UTL  is  calculated  on  the  basis  of  a  normal  distribution.  Lognormally  distributed  data 
approximate  a  normal  distribution  when  the  data  are  log-transformed.  The  UTL  is  then  calculated 
using  the  log-transformed  data  (for  those  populations  assessed  as  lognormally  distributed).  Once  the 
UTL  is  calculated,  it  can  be  expressed  in  logarithmic  terms  or  its  antilog;  as  long  as  the  comparisons 
are  consistent.  The  antilog  is  used  because  it  is  more  familiar  to  most  readers.  The  reviewer  is 
correct  in  that  a  UTL  calculated  in  this  manner  is  not  equivalent  to  a  UTL  calculated  from  the  some 
data  set  without  logarithmically  transforming  the  data.  The  correct  approach  depends  on  the 
distribution  of  the  data.  Log-transformation  was  only  applied  to  data  assessed  to  be  lognormally 
distributed. 


Comment  No.  6  -  page  4-1,  Section  4.1,  SWMU  #FBH2 

This  section  investigates  a  "relatively  new”  POL  storage  pad,  but  dismissed  an  old  storage  pad  which  is 
covered  by  recent  construction.  If  this  new  pad  warrants  investigation,  then  it  seems  logical  that  some 
type  of  sampling  should  be  performed  to  verify  the  old  pad  was  appropriately  abandoned. 

Recommendation:  Consider  surface  and/or  subsurface  sampling  the  limits  of  recent  construction  to 
determine  the  previous  POL  storage  area  is  not  contributing  to  contamination  or  provide  addition  text 
explaining  why  it  is  not  consider  a  potential  contamination  source. 
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Response 

The  recommendations  for  Solid  Waste  Management  Unit  (SWMU)  #FBH2  (Section  4.1.6)  have  been 
revised  to  include  soil  sampling  in  the  vicinity  of  the  old  petroleum,  oils,  and  lubricants  (POL) 
storage  pad. 


Comment  No.  7  -  page  4-14,  4-15,  and  page  4-18,  Section  4.2.4,  Organic  Compounds, 
last  paragraph,  and  Conclusions,  5th  conclusion 

"The  number  of  both  metals  and  organic  compounds  detected  at  concentrations  that  exceed  background 
was  greatest  in  samples  collected  from  sampling  location  SM008SB007.  Soil  boring  SM008SB007  is 
located  approximately  25  feet  north  of  an  unidentified  buried  object  This  object  may  have  influenced 
the  concentrations  of  analyses  detected  in  the  subsurface  soil  samples  collected  from  soil 
boring  SM008SB007 ." 

Recommendation:  Carefully  remove  the  unidentified  buried  object  from  the  ground,  and  identify  it  to 
see  why  soil  sample  SM008SB007  was  affected  by  it  Remove  the  soil  around  the  object,  and  collect 
additional  samples  of  the  soil  for  chemical  analyses.  This  should  remove  this  particular  source  of 
contamination .  If  this  object  contains  hazardous  waste,  then  properly  dispose  of  the  object  and  any 
associated  contaminated  soil  in  an  approved  hazardous  waste  landfill.. 

Response 

The  analytical  results  for  SWMU  #FBH8  were  reevaluated  using  validated  data  and  a  revised 
statistical  analysis  (Section  4.4.2).  As  a  result,  soil  boring  SM008SB007  is  no  longer  identified  as 
having  the  greatest  number  of  analytes  exceeding  background.  Therefore,  further  evaluation  of  the 
unidentified  buried  object  is  not  currently  warranted. 


Comment  No.  8  -  page  4-1 9,  Section  4.3,  SWMU  #FBH1 1 :  Former  Sewage  Treatment 
Plant,  Building  810 

"It  is  unknown  whether  the  sludge  drying  beds  at  the  site  have  concrete  bottoms". 

Recommendation:  It  should  be  an  easy,  cost  effective  procedure  to  dig  with  a  shovel  or  carefully  with 
a  backhoe  to  see  if  the  bottom  of  the  sludge  drying  bed  is  or  is  not  constructed  with  a  concrete  bottom. 
The  sludge  drying  bed  shouldn't  be  too  deep. 

Response 

The  statement  "It  is  unknown  whether  the  sludge  drying  beds  at  the  site  have  concrete  bottoms"  was 
written  prior  to  conducting  the  Phase  I  field  investigations.  Auger  refusal  during  drilling  at  the  site 
Section  4. 6. 1.3  (Section  4.3. 1.3  in  the  Draft  Phase  I  RFI  Report)  suggests  that  the  sludge  drying  beds 
have  concrete  floors.  Excavation  to  confirm  the  presence  of  a  concrete  floor  is  not  currently  planned. 
The  text  in  Section  4.6  (Section  4.3  in  the  Draft  Phase  I  RFI  Report)  has  been  revised  to  correct  the 
previous  statement. 
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GENERAL  COMMENTS 
Comment  No.  9 

The  statistical  analyses  presented  in  the  report  are  excellent.  In  addition,  the  conclusion  based  on  the 
background  data  are  appropriately  conservative  yet  fair.  However,  the  authors  may  wish  to  consider 
comparing  individual  site  sampling  data  values  to  the  ninety-fifth  percentile  of  the  background 
population  distribution  rather  than  the  upper  tolerance  limit  (UTL).  The  UTL  is  an  estimate  (albeit  a 
conservate  one)  of  the  population  mean  of  the  background.  By  definition,  fifty  percent  of  the  samples 
collected  would  be  expected  to  exceed  the  population  mean.  Comparison  to  the  95  percentile  of  the 
background  population  would  more  accurately  determine  if  a  sample  in  fact  exceeds  expected 
background  concentrations. 

Response 

The  UTL  is  not  an  estimate  of  the  mean  of  the  background  data.  The  UTL  is  based  on  the  mean  and 
standard  deviation,  but  is  the  upper  limit  for  a  range  that  contains  a  certain  percentage  of  the 
population.  For  example,  the  upper  95  percent  tolerance  limit  at  95  percent  confidence  (the  values 
used  in  this  investigation)  means  that  one  has  a  confidence  level  of  95  percent  that  95  percent  of  the 
background  observations  are  below  the  UTL. 


Comment  No.  1 0 

The  presentation  of  installation-wide  sediment  and  surface  water  sampling  in  the  background  section  of 
the  report  is  confusing.  Although  presented  in  the  background  section,  it  is  later  specified  that  the  data 
is  used  to  assess  FBH  overall  impacts  on  surface  water  quality.  Other  assessment  of  site  impacts  are 
presented  Section  4.0.  This  section  needs  to  be  moved  out  of  the  background  data  discussion  and 
expanded  to  clearly  describe  its  purpose  and  conclusions. 

Response 

The  section  on  surface  water  and  sediment  has  been  moved  out  of  the  background  section  in 
Section  3.2  and  retitled  "Basewide  Surface-Water  and  Sediment  Evaluation."  The  text  is  now 
included  in  Section  4.8  of  the  final  Phase  I  Resource  Conservation  and  Recovery  Act  (RCRA)  Facility 
Investigation  (RFI)  Report.  The  purpose  and  conclusions  of  the  study  have  been  expanded,  as 
requested. 


Comment  No.  1 1 

The  organization  of  the  report  makes  evaluation  of  each  SWMU  difficult.  Specifically,  the  text  of  each 
analysis  refers  to  a  table  summarizing  RFI  activity  in  Section  3,  background  concentrations  tabulated  in 
Section  3,  site  data  tabulated  at  the  end  of  Section  4,  site  maps  at  the  end  of  Section  4,  Statistics 
presented  in  Appendix  M,  and  risk  evaluation  presented  in  Appendix  I.  While  consolidation  of 
methodologies  is  advantageous  to  the  reviewer,  site  specific  information  needs  to  be  grouped  with  the 
site  discussion  so  that  all  information  can  be  digested.  Consider  placing  the  RFI  activity  summary,  site 
specific  data,  site  maps,  and  risk  evaluation  adjacent  to  the  discussion  in  the  report  text. 

Response 

Although  the  difficulty  in  digesting  all  the  mentioned  text,  tables,  and  figures  is  understood  and 
appreciated,  the  difficulties  that  would  be  involved  in  splitting  up  the  appendixes,  tables,  and  figures 
and  placing  them  in  the  corresponding  text  sections  would  be  significant.  In  addition,  it  is  uncertain 
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that  the  report  would  be  any  less  complex.  Therefore,  the  structure  of  the  report  has  not  been 
changed. 


Comment  No.  12 

Although  the  objective  of  this  document  is  to  screen  for  potenticd  hazards,  the  basis  for  the  preliminaryr 
risk  calculation  should  be  described.  Include  reference  values  and  slope  factors  used  in  determining 
preliminary  risk  values . 

Response 

Reference  dose  values  and  slope  factors  used  in  determining  preliminary  risk  values  are  included  in 
the  draft  Phase  I  RFI  Report  in  Tables  3.25  and  3.26. 


Comment  No.  1 3 

A  preliminary  screen  using  the  hazard  quotient/ hazard  indices  approach  can  be  accomplished  using 
the  current  soil  and  water  data.  For  example ,  compare  soil  data  to  toxicology  data  for  terrestrial 
species  like  earthworms.  The  same  could  be  done  with  water  and  sediment  data  comparing  to 
toxicology  values  for  aquatic  organisms.  This  would  narrow  the  scope  for  a  complete  ecological  risk 
assessment. 

Response 

It  is  agreed  that  the  hazard  quotient/hazard  indices  approach  could  have  been  used  for  the  screening 
hazard  evaluation  of  the  draft  Phase  I  RFI  and  Environmental  Investigation  (El)  reports  to  assess  ‘ 
potential  impacts  of  sites  to  ecological  receptors.  However,  use  of  the  more  detailed  hazard 
quotient/hazard  indices  approach  is  more  appropriate  in  a  baseline  ecological  risk  assessment  to 
evaluate  potential  impacts  to  specific  terrestrial  and  aquatic  indicator  plants  and  animals. 

The  methodology  that  was  selected  for  the  screening  hazard  evaluation  involved  comparing  the 
predicted  amount  of  chemical  ingested  in  soil  to  concentrations  known  to  adversely  affect  small 
mammals  (i.e.,  rats  and  mice).  This  methodology  was  used  because  toxicological  data  for  rats  and 
mice  are  readily  available  for  a  wide  variety  of  chemicals,  including  those  detected  at  FBH  RFI  and  El 
sites.  Chemical  toxicological  data  for  earthworms  are  more  limited;  therefore,  a  hazard  quotient 
approach  using  earthworms  could  only  be  used  to  evaluate  some,  but  not  all,  of  the  chemicals 
detected  at  the  sites. 

Similarly,  the  hazard  quotient  approach  could  also  have  been  used  in  the  screening  hazard  evalua¬ 
tion  for  aquatic  organisms.  However,  the  comparison  of  chemical  concentrations  in  investigative 
surface-water  samples  to  federal  ambient  water  quality  criteria  (AWQC)  is  a  more  commonly  used 
screening  method  to  evaluate  the  potential  for  adverse  impacts  to  aquatic  systems.  Because  there  is 
still  much  debate  as  to  the  appropriate  application  of  modifying  factors,  uncertainty  factors,  and 
other  issues  associated  with  the  hazard  quotient  method,  the  AWQC  comparison  was  considered  the 
most  defensible  screening  method  for  aquatic  receptors. 
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U.S.  ARMY  INSTALLATION  MANAGEMENT  COMMAND 

SPECIFIC  COMMENTS 

Page  2-13,  last  paragraph.  Section  2.2.2 

The  last  sentence  states,  " the  possibility  of  registering  several  other  buildings  at  FBH."  The  nomination 
for  establishing  a  historic  district  at  FBH  (inclusion  in  the  National  Register  of  Historic  Places)  has 
already  gone  forward  to  the  Department  of  the  Interior  from  the  Office  of  the  Deputy  Secretary  of  the 
Army  ( Environment ,  Safety  and  Occupational  Health).  The  historic  district  includes  primarily  the 
Lawton  Loop  and  Sergeants'  Row  housing  areas  (including  75  buildings  (19  noncontributing  buildings), 

1  site  (1  noncontributing  site),  and  3  structures  (3  noncontributing  structures)).  Mr.  David  Guldenzoph, 
AFIM-AEC-EC,  410-671-1265,  can  provide  an  update  of  the  status  of  this  nomination. 

Response 

The  text  in  Section  2.2.2  has  been  revised  to  include  the  above  information. 

Page  2-16,  2d  paragraph,  last  sentence 

Last  sentence  states  closure  is  expected  by  30  Sep  97.  Closure  is  expected  by  30  Sep  96  when  caretaker 
operations  will  begin. 

Response 

The  text  has  been  revised  as  requested. 
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USAEC  PROJECT  GEOLOGIST 
SPECIFIC  COMMENTS: 

Page  3-10,  third  paragraph 

Designate  the  continuously  sampled  boring  and  the  depth  to  which  it  was  drilled. 

Response 

The  continuously  sampled  boring  was  SMBKGSB001,  which  was  drilled  to  a  total  depth  of  14  feet. 
The  text  in  Section  3.2.13  has  been  revised  to  include  this  information. 


Page  3-1 1 ,  fourth  paragraph 

Should  read  -A  total  of  seven  background  wells...  In  the  second  sentence  insert  ' of  these 1  after  Five. 

Response 

The  text  has  been  clarified  as  requested. 


Page  3-45,  last  paragraph 

Due  to  the  lack  of  quality  of  the  previous  boring  logs,  it  is  recommended  that  a  downhole  geophysical 
suite  be  considered  to  enhance  the  stratigraphic  correlation  of  the  shallow  aquifer(s).  A  Gamma-ray 
and  a  resistivity  log  run  would  be  appropriate  for  each  well  on  site. 

Response 

HLA  agrees  that  a  downhole  geophysical  suite  could  be  used  to  evaluate  borehole  stratigraphy  and 
assist  in  correlation.  However,  two  factors  could  limit  its  usefulness:  (1)  the  limited  depth  of  the 
wells,  combined  with  a  reduction  in  coverage  due  to  the  length  of  the  logging  tools  (2  to  5  feet),  and 
(2)  the  requirement  for  a  fluid-filled  hole  to  run  a  resistivity  log.  An  electromagnetic  (EM)  downhole 
tool  would  allow  a  greater  depth  coverage  than  a  resistivity  tool  because  a  resistivity  tool  requires  a 
fluid-filled  borehole  and  an  EM  tool  does  not.  Considering  the  limitations  involved  and  the  limited 
amount  of  information  to  be  gained,  the  Army  does  not  plan  to  log  the  wells  in  the  shallow  aquifer. 


Page  3-48,  line  four 

The  statement  that  the  reason  for  the  rising  of  the  initial  groundwater  in  the  borings  is  because  the 
clays  are  saturated  probably  isnot  the  case.  It  is  more  likely  that  the  shallow  aquifer(s)  being  partially 
confined  is  a  more  plausible  scenario.  Your  previous  sentence  tends  to  support  my  case. 

Response 

An  additional  paragraph  was  added  to  Section  3.6  and  other  text  was  changed  to  clarify  the 
hydrologic  conditions  found  at  FBH  during  Phase  I  investigations.  The  hydrologic  conditions 
encountered  during  the  Phase  I  RFI  and  El  drilling  activities  do  not  indicate  that  the  shallow  aquifer 
is  confined.  Evidence  that  a  continuous  unconfined  flow  system  exists  at  FBH  is  apparent  from  the 
four  monitoring  wells  installed  in  silty  clays  at  El  Site  1.  The  water  table  was  not  recognized  at  the 
El  Site  1  soil  borings  during  drilling  and  the  silty  clays  did  not  appear  to  be  saturated.  However, 
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after  the  monitoring  wells  were  installed,  the  water  levels  rose  and  stabilized  in  these  wells,  which 
were  screened  in  the  silty  clays,  at  levels  consistent  with  the  basewide  water  table  at  FBH  (Plate  1). 
The  silty  clays  are  expected  to  be  of  relatively  lower  permeability  than  the  sands  and  gravels  such 
that  groundwater  flow  is  restricted  through  the  clays;  however,  a  limited  amount  of  groundwater  does 
move  through  the  clays. 


Page  3-48,  line  six 

The  discussion  of  the  vertical  gradient  within  the  individual  well  clusters  needs  to  be  clarified. 

Response 

The  text  in  Section  3.6  has  been  revised.  No  true  well  clusters  (collocated  wells)  were  installed 
during  the  Phase  I  EI/RFI.  Water-level  data  necessary  to  assess  vertical  gradients  are  not  available. 


Page  4-1 1 

Shouldn’t  the  well  abandonment  procedures  used  be  at  least  be  in  the  appendix  or  in  a  discussion? 

Response 

The  procedures  used  for  well  abandonment  at  SWMU  #FBH8  have  been  added  to  the  discussion  in 
Section  4. 4. 1.3. 


Sections  4.2  and  4.3 

Wouldn  ft  isopleths  be  appropriate  in  these  two  areas? 

Response 

HLA  does  not  believe  that  isopleths  for  SWMUs  #FBH8  and  FBHll  are  necessary.  However,  a  point 
plot  map  showing  locations  of  detections  and  their  respective  concentrations  by  depth  is  included  in 
the  final  RFI  Report.  In  addition,  an  isopleth  is  not  considered  appropriate  for  SWMU  #FBHll 
because  the  site  is  heterogeneous.  The  former  trickling  filters,  sludge  drying  beds,  sedimentation 
tanks,  and  the  areas  between  these  features  are  all  separate  units  with  their  own  characteristics.  HLA 
believes  that  point  plots  of  detections  at  this  SWMU  provide  the  most  appropriate  basis  for 
evaluation. 
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RESPONSES  TO  U.S.  ENVIRONMENTAL  PROTECTION  AGENCY  COMMENTS 
REGARDING  THE  DRAFT  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT 


RESPONSES  TO  U.S.  ENVIRONMENTAL  PROTECTION  AGENCY  COMMENTS 
REGARDING  THE  DRAFT  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA,  MAY  4,  1994 


GENERAL  COMMENTS 
Comment  No.  1 

The  transmittal  letter  of  the  El  report  from  Gerald  L.  Zimpfer  of  HLA  to  William  Nelson,  Contracting 
Officer’s  Representative,  U.S.  Army  Environmental  Center,  dated  May  5,  1994,  describes  the  data  used 
in  the  El  report  as  preliminary.  Data  validation  is  noted  as  incomplete. 

Could  findings  of  the  data  validation  effort  change  the  quality  and  usefulness  of  some  key  data  and 
ultimately  affect  the  recommendations  provided  in  the  report? 

Response 

It  is  possible  that  the  findings  of  data  validation  could  place  qualifiers  on  some  data  that  may 
influence  some  recommendations.  However,  data  validation  has  now  been  completed  and  the 
validated  data  are  included  in  Appendix  D  to  the  Final  Phase  I  El  Report.  Statistical  analysis  and 
risk  calculations  have  been  reworked  with  the  validated  data  and  conclusions  and  recommendations 
have  been  revised,  where  appropriate. 


Comment  No.  2 

The  stated  El  Purpose  and  Objectives  (Section  1.0)  do  not  appear •  to  be  supported  by  the  body  of  the 
report,  namely,  Sections  2.0  through  5.0.  The  report  suggests  that  the  purpose  of  the  El  is  to  assess  the 
nature  and  extent  of  contamination  at  the  FBH  site. 

Would  this  purpose,  specifically  the  assessment  of  extent,  be  more  appropriate  for  the  Phase  II  El? 

Response 

Section  1.1  has  been  revised  to  clarify  that  the  objectives  will  be  accomplished  in  a  phased  approach. 
The  first  phase  will  identify  the  presence  of  contamination  and  provide  information  on  the  nature 
and  extent.  The  objective  of  Phase  II  is  to  more  fully  characterize  the  nature  and  extent  where 
necessary. 


Comment  No.  3 

The  term  " background "  is  used  several  times  through  the  El  report.  A  number  of  definitions  of  this  term 
are  provided  in  the  report.  For  example,  background  is  defined  as  "undisturbed  areas"  based  upon 
aerial  photograph  review  and  interpretation.  Other  examples  include  "areas  believed  not  to  have  been 
influenced  by  past  activities,..."  and  " areas  that  appeared  not  to  be  influenced  by  past  activities." 

Clarification  of  this  term  would  permit  a  consistent  understanding  of  why  certain  areas  of  the  site  were 
selected  for  background  sample  collection. 
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Response 

Although  wording  differs  slightly  in  several  areas  where  background  locations  are  discussed,  the 
intent  of  each  background  location  is  the  same.  Background  locations  were  chosen  to  assess 
conditions  in  water,  sediment,  or  soil  that  are:  (1)  not  due  to  past  or  current  Army-related  activities, 
(2)  not  located  at  or  adjacent  to  an  identified  El  or  RFI  site,  (3)  not  located  on  a  transport  pathway 
from  a  site,  and  (4)  representative  of  anthropogenic  background  levels  (chemicals  present  in  the 
environment  due  to  human-made,  non-point  sources  [e.g.,  automobiles]).  Therefore,  locations  were 
selected  in  areas  where  no  current  or  past  uses  by  the  Army  were  identified,  and  are  unlikely  to  be 
affected  by  the  El  and  RFI  sites  being  investigated.  The  text  in  Section  3.2.1  has  been  revised  to 
clarify  the  background  sample  location  selection  criteria. 


Comment  No.  4 

Analytical  data  derived  from  the  backgi'ound  samples  are  used  to  calculate:  (a)  Upper  Tolerance  Limits 
(UTLs),  and  (b)  Upper  Confidence  Limits  UCLs  of  the  mean  for  each  analyte.  The  UTLs  and  UCLs  are 
both  referred  to  as  background ,  although  they  are  significantly  different  concepts  and  are  applied 
differently  in  the  report . 

The  "generic"  use  of  the  term  background  presents  considerable  potential  for  confusion  and  incon¬ 
sistency  in  the  document. 

Response 

The  95  percent  upper  confidence  limits  (UCLs)  were  based  on  guidance  in  RAGS,  and  were  used  to 
help  assess  the  potential  health  risk  of  analytes  present  in  media  collected  from  the  FBH  investiga¬ 
tion  locations.  The  UCL  includes  chemical  concentrations  that  are  considered  background  and 
concentrations  that  are  considered  related  to  site  sources.  The  95  percent  upper  tolerance  limit 
(UTL)  values  were  used  to  assess  the  potential  presence  of  analytes  associated  with  Army  activity  in 
media  collected  from  the  FBH  investigation  locations.  The  UTL  for  each  analyte  is  calculated  so  that 
there  is  a  95  percent  probability  that  95  percent  of  the  data  distribution  will  fall  belowthe  UTL. 

Section  3.4.4. 1,  Screening  Risk  Evaluation,  has  been  revised  to  include  an  expanded  description  of 
the  use  of  UCLs  during  the  Screening  Risk  Evaluation  and  to  distinguish  between  the  application  of 
the  UCL  and  UTL  background  concentrations.  Sections  3.0  and  4.0  have  been  revised  to  incorporate 
the  term  "UCL  Background"  when  referring  to  background  concentrations  based  on  the  UCL 
calculations.  Where  the  term  "background"  is  used  it  refers  to  UTL  background  concentrations. 


Comment  No.  5 

The  El  report  defines  potential  chemicals  of  concern  (COCs)  as  any  identified  contaminants.  The  COCs 
are  then  carried  forward  for  screening  risk  evaluation.  When  the  carcinogenic  risks  and! or  hazard 
index  exceeds  the  respective  media  risk  thresholds ,  the  El  repoit  subtracts  the  background  contribution. 

Two  general  comments  derive  from  the  foregoing: 

•  The  definition  of  COCs  may  be  too  broad  and  admits  compounds  such  as  manganese ,  an 

essential  nutrient ,  into  the  screening  risk  evaluation  process  thereby  exaggerating  the  potential 
site  risks.  Limiting  the  COCs  to  only  those  exceeding  the  respective  analyte  background 
concentrations  may  be  an  appropriate  approach. 
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•  BAGS  required  that  the  amount  of  risk  added  by  naturally  occurring  compounds  that  contribute 
significantly  to  the  risk  evaluation  should  be  evaluated .  However ,  the  BAGs  definition  does  not 
imply  the  subtraction  of  the  background  contribution  to  reduce  the  calculated  risks. 

•  Why  were  a  Hazard  Index  of  2  and  a  carcinogenic  risk  of  1  O'5  selected  for  the  screening  risk 
assessment?  Are  these  the  commonly  used  values? 

Response 

Manganese  and  other  elements  (such  as  thallium  and  barium)  were  included  in  the  screening  risk 
evaluation  because  the  identified  SWMU  concentrations  exceeded  the  background  concentration 
(determined  using  the  UTL  procedure).  The  UTL  concentration  is  higher  than  the  concentration  that 
would  be  estimated  using  the  UCL  method.  However,  because  the  concentrations  of  these  elements 
are  considered  to  be  representative  of  natural  site  conditions,  additional  discussion  has  been 
provided  in  the  text  to  justify  their  deletion  in  the  estimation  of  site-related  risks. 

Although  RAGS  does  not  recommend  that  subtraction  of  background  risks  be  performed,  it  does  state 
that  background  concentrations  may  present  a  significant  risk.  At  FBH,  many  of  the  concentrations 
estimated  for  site-related  chemicals  are  low  and  approach  background  concentrations.  In  these 
instances,  the  contribution  of  background  concentrations  is  a  large  portion  of  the  total  estimated  risk. 
The  screening  risk  evaluation  was  conducted  to  identify  the  incremental  risk  associated  with  site- 
related  chemicals.  Therefore,  it  is  essential  to  evaluate  the  risks  from  site-related  chemical  concentra¬ 
tions,  which  implies  that  a  subtraction  be  performed.  As  stated  in  RAGS,  a  statistically  significant 
difference  between  background  samples  and  site-related  contamination  should  not,  by  itself,  trigger  a 
cleanup  action,  and  the  toxicological  —  rather  than  simply  statistical  -  significance  of  the  contamina¬ 
tion  must  be  ascertained.  The  objective  of  a  risk  assessment  is  to  determine  whether  a  source  results 
in  an  incrementally  unacceptable  risk,  and  if  it  does,  the  source  should  be  considered  for  remedial 
action.  If  the  incremental  risk  from  site-related  concentrations  was  less  than  1  x  10'6,  it  was 
considered  inappropriate  to  recommend  further  evaluation. 

A  hazard  index  of  2.0  and  a  carcinogenic  risk  of  1  x  10‘5  were  used  as  the  screening  risk  criteria  for 
subsurface  soil  in  accordance  with  the  assumptions  in  the  Indiana  Department  of  Environmental 
Management  document  entitled  "Calculation  of  Tier  II  Cleanup  Goals  Based  on  Human  Health 
Evaluation,"  dated  July  1,  1993.  These  assumptions  state  that  the  potential  for  contact  with 
subsurface  soil  is  less  than  the  potential  for  surface  soil.  The  Indiana  Cleanup  Goals  utilize  a 
carcinogenic  risk  criteria  of  1  x  10‘5  for  nonresidential  subsurface  soil.  Although  Indiana  does  not 
use  a  hazard  index  of  2.0  for  subsurface  soil,  it  is  believed  that  this  would  be  a  conservative 
assumption  to  use  in  the  screening  risk  evaluation  (a  factor  of  2  increase,  compared  to  a  factor  of 
10  increase  for  carcinogens),  because  of  limited  exposure  potential.  A  site-specific  baseline  risk 
assessment  would  refine  the  residential  exposure  parameters  and  would  reduce  the  estimated  hazard 
index  by  greater  than  two  fold.  The  Army  clarifies,  however,  that  for  surface  soil  (where  the 
potential  for  exposure  is  greater),  a  carcinogenic  risk  of  1  x  10‘6  and  a  hazard  index  of  1.0  were  used 
as  screening  criteria. 


Comment  No.  6 

At  a  number  of  the  investigated  sites,  the  El  report  notes  in  Section  4.0  that " the  soil  was  of  such  low 
permeability  that  soil-gas  samples  could  not  be  collected  ”  Was  an  attempt  made  to  collect  these 
samples,  or  was  a  decision  made  not  to  proceed  based  upon  obseived  site  conditions? 

This  point  is  raised  because  the  soil  gas  survey,  as  repoiied ,  produced  little  information.  For  example, 
only  3  of  the  proposed  22  soil  gas  samples  were  collected  at  the  El  Site  1.  Does  this  limited 
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information  satisfy  the  objectives  of  the  site  investigation?  Also ,  what  was  the  linkage  between  the  soil 
gas  sampling  and  the  subsurface  soil  boring  locations? 

Response 

The  soil-gas  investigative  technique  was  used  to  investigate  four  El  sites.  The  objective  of  the  soil- 
gas  survey  was  to  provide  screening  data  to  evaluate  the  likelihood  of  volatile  contaminants  being 
present  at  the  sites,  to  decide  whether  subsurface  soil  samples  should  be  collected,  and  to  direct  the 
placement  of  the  soil  borings.  As  indicated,  the  soil-gas  survey  was  limited  by  low  soil  permeability 
and  met  with  limited  success.  However,  soil-gas  sample  collection  was  attempted  and  no  samples 
could  be  collected  at  many  planned  sampling  locations  at  several  El  sites.  Section  4.0  figures  show 
only  sites  where  sampling  was  attempted.  Locations  where  sampling  was  planned  but  was  not 
attempted  are  not  shown  on  these  figures.  Because  of  the  limited  success  of  the  soil-gas  surveys, 
optional  subsurface  soil  samples  described  in  the  TSP  (HLA,  1993a)  were  collected  at  all  four  sites. 
At  some  sites  where  soil-gas  samples  could  not  be  collected,  a  limited  number  of  additional  borings 
may  be  appropriate,  and  recommendations  have  been  made  to  this  effect  in  Sections  4.0  and  5.0, 
respectively. 


Comment  No.  7 

In  Section  4.0  of  the  repoii,  soil  gas  and  subsuiface  soil  sample  analytical  results  are  given.  In  general, 
a  review  of  the  results  revealed  little  agreement  between  the  constituents  identified  in  the  soil  gas 
samples  field  screening  versus  those  detected  in  the  subsuiface  samples  in  the  laboratoiy.  For  example, 
at  Site  El,  the  field  screening  soil  gas  analysis  reported  1,1,1-TCA,  PCE,  DCA,  TCE,  toluene  and  TVH. 
However ,  only  acetone  was  detected  in  the  laboratoiy  analysis  of  the  subsuiface  soil  sample.  Could 
this  be  an  indication  of  issues  yet  to  be  resolved  by  the  data  validation  effort? 

It  is  not  evident  that  the  El  repoii:  addresses  the  lack  of  agreement  between  the  soil  gas  and  laboratory 
analytical  results.  The  text  should  be  expanded  to  address  and  clarify  this  issue . 

Response 

Sections  4.1. 2.1,  4. 3. 2.1,  and  4.4.2. 1  of  the  Final  El  Report  and  Section  4.2. 2.1  of  the  Final  RFI  Report 
have  been  revised  to  address  the  lack  of  agreement  between  soil-gas  and  soil  data.  Soil-gas  sampling 
and  analysis  provide  field  or  Level  II  data.  This  level  of  data  quality  is  appropriate  tor  the  designated 
data  use:  identifying  potential  VOC  hot  spots.  Actual  VOC  concentrations  can  then  be  determined  by 
valid  sampling  and  analysis  that  is  required  for  representativeness  and  comparability  of  data.  It  is 
not  unusual  that  these  methods  yield  different  results.  However,  in  some  cases,  the  soil-gas 
detections  reported  by  the  soil-gas  subcontractor  are  in  the  parts  per  trillion  range,  which  is  far 
smaller  than  the  method  reporting  limit  for  volatiles  or  semivolatiles  in  soil.  This  discrepancy  is  not 
a  data  validation  issue,  but  rather  is  caused  by  the  difference  in  the  two  analytical  methods  and  their 
sensitivities,  as  well  as  soil-gas  sampling  being  only  a  Level  II  data  quality  method.  For  many  of  the 
higher  soil-gas  detections,  soil  analytical  results  do  provide  confirmation.  However,  at  some  of  the  El 
sites,  a  greater  number  of  soil-gas  detections  occurred  in  paved  areas.  This  is  a  fairly  common 
phenomenon,  and  is  believed  to  result  from  the  trapping  of  soil  volatiles  by  the  asphalt  cap  in  paved 
areas.  In  non-paved  areas,  no  such  trapping  occurs.  However,  in  the  paved  areas,  it  is  not  unco¬ 
mmon  in  FILA’s  experience  for  soil-gas  detections  to  be  unsupported  by  soil  sampling  and  analysis 
results. 
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Comment  No.  8 

The  data  evaluation  and  presentation  was  not  easy  to  read  and  follow.  Plots  of  results ,  additional 
figures  and  graphics  would  have  been  helpful  so  that  it  would  not  be  necessary  to  refer  to  tables, 
figures,  and  text  simultaneously.  Emphasis  of  the  report  would  be  better  place  on  what  contamination 
was,  where  it  was ,  why  it  was  there ,  and  what  does  it  mean,  rather  than  on  the  number  of  analytes 
detected  above  background  levels.  Figures  showing  S\VMUs,  and  operations  locations  would  be  helpful 
in  understanding  the  report. 

Additional  discussion  of  the  rationale  for  individual  sampling  locations,  arrows  showing  probable 
direction  of  groundwater  flow,  site-specific  plotted  water  levels  and  potentiometric  surfaces,  and 
discussions  of  the  relationship  between  the  current  findings  and  past  practices  would  have  assisted  in 
understanding  the  findings.  The  soil  gas  results  were  not  interpreted  with  regards  to  evidence  of 
release/no  release,  and  there  was  no  discussion  of  the  relationship  between  total  suspended  solids  fTSS) 
and  total  metals  results . 

Response 

The  locations  of  analytical  detections  above  background  have  been  added  to  site  figures  to  assist  in 
understanding  the  chemical  distributions  by  site.  Thus,  several  figures  for  each  El  site  have  been 
added  to  Section  4.0  to  illustrate  analytical  results. 

The  primary  means  for  assessing  contaminated  areas  is  by  identifying  areas  where  the  background 
concentrations  are  exceeded.  Once  this  is  accomplished,  the  reasons  for  occurrence  are  discussed 
and  related  to  known  site  activities.  The  nature  and  extent  of  contamination  in  these  areas  may  also 
be  investigated;  some  of  this  investigation  occurred  in  Phase  I,  and  some  will  continue  in  Phase  II. 

The  locations  of  El  sites  and  SWMUs  are  included  in  Figure  3.1  and  3.2  of  the  Final  Phase  I  El 
Report. 

Rationale  for  selecting  background  sampling  locations  has  been  included  in  the  Final  Phase  I  El 
Report  as  Tables  3.5.  Information  on  El  site  sampling  location  selection  is  included  in  the  TSP 
(HLA,  1993a). 

Measured  static  groundwater  elevations,  arrows  showing  interpreted  groundwater  flow  directions, 
and  groundwater  analytical  detections  above  background  for  each  site  or  SWMU  have  been  added  to 
one  figure  for  each  site. 

Soil-gas  results,  as  stated  previously,  were  used  as  a  screening  tool  to  guide  the  placement  of  borings. 
Soil-gas  data  do  not  include  information  on  soil-gas  flux.  Therefore,  these  data  cannot  be  used  to 
estimate  quantity  of  contaminant  or  make  a  release/no  release  decision.  Soil-gas  results  were 
evaluated  relative  to  other  soil-gas  results  to  find  the  most  likely  locations  to  encounter  soil  or  water 
contamination.  The  soil  or  water  analytical  data  were  then  used  to  assess  whether  any  release  had 
occurred. 

Total  suspended  solids  analysis  was  not  performed  on  groundwater  samples.  However,  the  effect  of 
suspended  soils  on  metals  analysis  can  be  evaluated  by  comparing  total  and  dissolved  metals 
concentrations.  A  comparison  of  total  and  dissolved  metals  concentrations  in  background  ground- 
water  samples  (RFI,  Appendix  K)  indicates  that  metals  such  as  aluminum,  chromium,  copper,  iron, 
lead,  nickel,  and  zinc  occur  primarily  as  suspended  solids  in  the  groundwater  samples. 
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SPECIFIC  COMMENTS 
Comment  No.  1  *  Page  1  -1 

Should  the  second  line  of  Section  1.1  refer  to  non-RCRA  sites?  Also,  the  purpose  of  the  El  Is  not  to 
address  releases,  but  to  " obtain  site-specific  information  to  confirm  or  deny  the  presence  of.  Please 
clarify. 

Response 

The  second  line  of  Section  1.1  does  refer  to  non-RCRA  sites,  and  text  has  been  added  to  clarify  this. 
The  second  sentence  in  this  paragraph  has  been  revised  as  requested. 


Comment  No.  2  -  Section  2.1 .3.1 

Where  can  the  surface  water  and  groundwater  analytical  be  found?  A  table  or  appendix  should  be 
referenced. 

Where  are  the  geological  description  of  the  borings  taken  during  monitoring  well  installation?  Where  is 
this  information  presented? 

Response 

The  surface  water  and  groundwater  analytical  data  are  presented  in  Appendix  D  and  are  summarized 
in  tables  corresponding  to  each  site  where  collected  in  the  Final  Phase  I  El  report.  Boring  logs  and 
well  construction  diagrams  are  presented  in  Appendix  H  of  the  Final  Phase  I  El  Report. 


Comment  No.  3  -  Section  2.1 .3.2 

Does  the  groundwater  flow  direction  in  the  vicinity  of  the  FBH  site  vaiy  seasonally?  If  so,  is  this 
addressed  by  the  report? 

Response 

The  understanding  of  groundwater  flow  direction  at  FBH  is  based  on  one  round  of  groundwater  level 
measurement  and  seasonal  variation  is  currently  unknown.  Additional  water  level  measurements 
will  be  collected  during  Phase  II. 


Comment  No.  4  -  Page  2-7 

It  would  be  useful  if  the  well  field  locations  were  shown  on  a  figure.  Figure  2-4  does  not  include  supply 
wells ,  nor  are  all  items  referenced  in  the  text  (e.g.,  old  riparian  growth,  flood  plain  forests,  special  plant 
species  locations)  shown  or  called  out  on  the  figure. 

Response 

Figure  2.4  shows  the  location  of  the  FBH  water-supply  well  field  in  the  extreme  northeastern  corner 
of  the  map  north  of  the  matchline  (A-A1).  In  response  to  another  comment,  the  specific  locations  of 
the  individual  water-supply  wells  have  also  been  added  to  the  figure.  The  approximate  area  of 
Indiana  Bat  habitat  and  approximate  observed  locations  of  four  special  plant  species  have  also  been 
added  to  Figure  2.4. 
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Comment  No.  5  -  Section  2.2.2 

A  figure  would  be  helpful  in  this  case.  Why  is  a  military  dump  a  possible  archeological  site? 

Response 

Significant  historical  buildings  and  archeological  sites  identified  at  Fort  Benjamin  Harrison  are  shown 
in  Figure  2-8  of  the  Enhanced  PA  (Weston,  1992).  The  historic  military  sites,  including  military 
dump  sites,  included  in  the  Fort  Benjamin  Harrison  Phase  1  El  were  selected  from  an  inventory  of 
archeological  sites  at  Fort  Benjamin  Harrison  (Table  2.2).  These  sites  are  shown  in  Figure  3.1. 


Comment  No.  6  -  Table  2.3 

There  are  errom  in  the  table .  Example  -  "None,  based  on  recommendations  in  Enhanced  PA"  forABEE 
No.  26  does  not  match  the  Enhanced  PA  recommendation. 

Response 

The  statement  quoted  from  a  column  in  Table  2.3  entitled  RFI/EI  Activity  for  AREE  No.  26  is  correct. 
However,  it  may  appear  to  be  inconsistent  with  the  information  in  the  column  identifying  activity 
recommended  in  the  Enhanced  PA.  The  quoted  statement  was  not  intended  to  indicate  that  the 
Enhanced  PA  did  not  contain  any  recommendations  for  AREE  No.  26.  (In  this  case,  the  Enhanced 
PA  recommended  removal  of  all  hazardous  constituents  and  infectious  wastes  prior  to  excessing  the 
property.)  Rather,  it  was  intended  to  indicate  that  no  investigative  activities  were  performed  during 
the  Phase  I  RFI  and  El  performed  at  FBH,  and  that  no  sampling  activities  were  recommended  for  this 
AREE  in  the  Enhanced  PA.  For  clarification,  that  statement  in  the  RFI/EI  column  has  been  revised. 


Comment  No.  7  -  Section  3.1 .6 

Refers  to  16  monitoring  wells.  However ,  Pages  3-6  and  3-9  indicate  that  10  existing  wells  and  7  new 
monitoring  wells  were  included  in  the  monitoring  program ,  making  17  wells.  Which  is  correct? 

Response 

Both  numbers  regarding  monitoring  wells  are  correct.  Section  3.1  discusses  sampling  and  analyses 
performed  during  the  EL  Sixteen  groundwater  monitoring  wells  were  sampled  for  the  EL  Section  3.2 
discusses  sampling  and  analysis  performed  for  the  background  assessment.  Seventeen  groundwater 
monitoring  wells  were  sampled  for  the  background  assessment.  Please  refer  to  Table  3.4  for  a 
summary  of  the  monitoring  wells  sampled  and  the  investigation  for  which  they  were  sampled. 


Comment  No.  8  -  Section  3.2.1 

There  is  no  way  for  the  reader  to  see! determine  whether  the  selected  background  samples  are  truly 
background.  One  must  rely  on  the  writers  interpretation.  Additional  justification  for  the  background 
locations  should  be  presented. 

Response 

Table  3.5  has  been  added  to  include  descriptions  of  sampling  locations  and  the  rationale  for 
selection.  (Also,  please  see  the  response  to  Comment  No.  3  in  this  set  of  comments). 
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Comment  No.  9  -  Section  3.2. 1.3  and  3.4 

The  phrase  "Phase  I  RFF  is  used  rather  than  " Phase  I  EP.  This  occurs  in  several  places  throughout  the 
text.  Which  is  correct? 

Response 

The  reference  to  "Phase  I  RFI"  is  correct  in  Section  3. 2. 1.3.  Background  groundwater  monitoring  was 
performed  as  part  of  the  RFI.  The  phrase  "Phase  I  EIM  should  have  been  used  in  Section  3.4. 

Section  3.4  has  been  revised  to  use  the  correct  phrase. 


Comment  No.  1 0  -  Section  3.4.2 

The  discussion  of  surface  water  and  sediment  samples  does  not  appear  to  belong  here  as  it  is  not  a 
background  issue.  However ,  the  issue  of  sediment  and  surface  water  sampling  does  not  appeal '  to  have 
been  adequately  addressed  in  the  report.  Will  surface  water  and  sediment  samples  be  addressed  in  the 
El? 

Response 

The  Army  agrees  that  the  assessment  of  surface  water  and  sediment  is  not  a  background  issue,  but  a 
basewide  issue.  The  assessment  of  basewide  surface  water  and  sediment  samples  was  handled  as 
part  of  the  RFI.  The  reader  is  referred  to  Section  4.8  of  the  Final  Phase  I  RFI  Report  for  a  discussion 
of  results. 


Comment  No.  1 1  -  Section  3. 4. 2.1 

In  order  to  evaluate  the  UTL  determinations  a  map  of  sampling  locations  needs  to  be  provided  and  the 
sample  population  evaluated  through  statistical  analysis  needs  to  be  identified  more  clearly  i.e.  only 
background  samples  should  be  included  in  statistical  test  to  determine  background  variances. 

Response 

Figures  showing  all  sample  locations  were  provided  in  the  draft  Phase  I  El  and  RFI  reports. 
Background  sampling  locations  are  shown  in  Figure  3.3. 

Only  those  samples  designated  as  background  (based  on  site  history,  location,  etc.)  were  used  in 
assessing  background  concentrations  in  each  media.  In  addition,  Dixon’s  outlier  test  was  used  to 
identify  results  in  the  background  data  set  that  appeared  to  be  outliers.  Once  outliers  were  identified 
by  this  test,  the  results  were  manually  reviewed  along  with  supporting  field  documentation  and 
validation  results  to  assess  the  accuracy  of  Dixon’s  outlier  test.  Based  on  these  evaluations,  outliers 
were  removed  from  the  background  data  set  and  were  not  used  in  the  calculation  of  UTL  background 
concentrations. 


Comment  No.  12  -  Section  3.4.2.1 

I  would  like  to  hear  you  reasoning  as  to  how  PAHs  can  be  considered  background.  The  samples  that 
contained  these  hits  should  be  shown  on  a  map  of  the  base. 
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Response 

Polynuclear  aromatic  hydrocarbons  (PAHs)  may  be  present  in  background  soil  samples  collected  from 
urban  environments  such  as  those  found  at  FBH.  PAHs  found  in  soil  samples  may  result  from  both 
anthropogenic  and  natural  sources.  Anthropogenic  sources  of  PAH  compounds  include  burning  of 
coal  and  other  fossil  fuels,  production  and  use  of  asphalt  hot  road  mixes,  wood  preservation  and 
preserved  wood  products,  and  automobile  and  truck  exhaust.  Natural  sources  of  PAH  compounds 
include  burning  of  grasses  and  leaves,  as  in  a  brush  fire  (Sims  and  Overcash,  1983).  One  or  more  of 
the  anthropogenic  or  natural  sources  of  PAH  compounds  may  have  occurred  at  or  near  the  FBH 
background  soil  sample  collection  locations,  and  may  result  in  background  soil  concentrations  of 
PAH  compounds  that  are  unrelated  to  specific  Army  activities.  It  is  also  possible  that  at  some  of  the 
background  sampling  locations  (particularly  surface  soil),  small  flecks  of  coal  may  have  been 
contained  in  the  samples.  Coal  was  extensively  used  at  FBH  for  heating  or  other  purposes,  and  a 
remnant  of  a  coal  pile  or  coal-containing  fill  material  may  have  been  encountered  during  drilling. 


Comment  No.  1 3  -  Section  3.4.3.5 

Please  identify  what  analytical  method  is  referenced  in  the  Indiana  Voluntaiy  Cleanup  Guidance . 

Response 

Analytical  methods  referenced  in  the  Indiana  Voluntary  Cleanup  Guidance  (IDEM,  1993)  are  those 
contained  in  EPA  SW-846  for  GC/MS  analyses  and  Methods  for  Chemical  Analysis  of  Water  and 
Wastes  [EPA-600/4-79-020,  March  1983].  Specific  referenced  analytical  methods  for  groundwater  are: 

•  Method  8270  for  semi  volatiles 

•  Method  8240  for  volatiles 

•  Method  8080  for  pesticides  and  PCBs 

•  Method  Series  200  for  metals  and  inorganics 


Comment  No.  14  -  Page  3-6  1st  paragraph 

Line  2  indicates  that  shallow  groundwater  and  surface  runoff  flow  to  the  northwest.  Several  surface 
soil  samples  were  collected  to  the  noiihwest  of  the  FBH  site  for  background  assessment  Examples 
include  SMBKGSS005  through  SMBKGSS007,  and  so  on.  Could  the  samples  collected  in  this  area  be 
affected  by  surface  runoff  or  shallow  groundwater  from  the  site? 

Response 

The  area  near  the  samples  SMBKGSS005  and  -007  is  wooded  and  the  samples  were  collected  in  a 
grassy  area  near  a  stream,  but  above  the  expected  flood  level.  Therefore,  the  samples  are  not  thought 
to  have  been  affected  by  surface  runoff  or  shallow  groundwater. 


Comment  No.  15  -  Page  3-8,  1st  paragraph 

Were  the  samples  collected  below  the  groundwater  table  included  in  the  subsurface  soil  background 
data  pool  for  UTL  and  UCL  computations?  Could  these  samples  bias  the  statistical  evaluation  and 
in  terpre  tati  on  of  th  e  subs  u  if  a  ce  soil  backgroun  d  data? 


21574  07.05.00 
071894  CR-01 


Harding  Lawson  Associates 


9 


Responses  to  Comments  ■  Fort  Benjamin  Harrison 


Response 

Shallow  groundwater  was  encountered  at  FBH  during  drilling  and  collection  of  background 
subsurface  soil  samples.  The  shallow  groundwater  conditions  precluded  the  collection  of  seven 
subsurface  soil  samples  per  boring  from  above  the  groundwater  table,  as  described  in  the 
TSP  (HLA,  1993a).  Therefore,  eight  additional  background  soil  borings,  beyond  those  soil  borings 
specified  in  the  TSP  (HLA,  1993a),  were  drilled  so  that  a  sufficient  quantity  of  background  sub¬ 
surface  soil  samples  could  be  collected  and  analyzed  for  statistical  purposes.  However,  because 
shallow  groundwater  was  so  prevalent  throughout  the  base,  some  subsurface  soil  samples  were 
collected  below  the  groundwater  table  to  provide  background  samples  at  depths  similar  to  investi¬ 
gative  samples.  These  soil  samples  were  included  in  the  background  sample  data  pool  for  subsurface 
soil  UTL  and  mean  calculations. 

The  Army  does  not  believe  that  the  samples  collected  beneath  the  water  table  could  have  biased  the 
calculation  of  UTL  or  UCL  values  to  any  measurable  degree.  Because  the  concentrations  of  most 
analytes  are  in  the  jigfl  (ppb)  range  for  groundwater,  and  method  reporting  limits  are  in  the  mg/kg 
(ppm)  range  for  soil,  the  effect  of  saturated  versus  unsaturated  conditions  on  background  analyte 
concentrations  in  subsurface  soil  would  be  negligible. 


Comment  No.  1 6  -  Page  3-1 7 

Metals  are  naturally  occurring  as  well  as  introduced  by  man.  What  is  the  basis  for  stating  "However, 
these  do  not  occur  in  concentrations  sufficient  to  present  l'isk"  References  to  literature  values  should  be 
provided. 

Response 

Section  3.4.2  has  been  revised  to  indicate  that  concentrations  of  several  metals  are  considered  to  be 
representative  of  normal  background  concentrations  and  therefore  have  not  been  carried  forward  in 
the  screening  risk  evaluation.  The  wording  mentioned  in  the  comment  has  been  removed. 

References  to  literature  values  have  also  been  provided  in  Appendix  C,  Table  CIO. 


Comment  No.  1  7  -  Page  3-20 

Page  3-20  suggests  that  vinyl  chloride  found  at  concentrations  above  the  MCL  at  MW20  may  indicate 
that  this  well  was  affected  by  the  landfill.  Were  the  data  collected  from  this  well  included  in  the 
background  data  pool ? 

Response 

MW20  was  originally  used  in  the  background  groundwater  assessment.  However,  HLA  has  assessed 
outliers  and  potentially  contaminated  background  samples  prior  to  performing  the  statistical  analyses 
on  the  final  validated  data.  Therefore,  because  Well  MW20  appears  to  have  been  affected  by  the 
Sanitary  Landfill  (East),  data  for  certain  constituents  from  Well  MW20  have  been  removed  from  the 
background  data  pool. 


Comment  No.  18  -  Page  3-25  -  Target  Restoration  Goal 

What  does  2.7  x  10-5  represent  in  the  equation. 
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Response 

The  equation  TRG  (mg/kg)  =  (RfDo)  x  2.7  x  105  was  taken  directly  from  RAGS  Part  B,  equation  5  (EPA, 
1989c).  The  factor  2.7  x  10s  represents  the  constant  reduced  from  all  of  the  exposure  values  used  to 
calculate  the  soil  target  remediation  goal. 


Comment  No.  19  -  Table  3.1 

Column  6  plus  Column  11  does  not  add  up  to  Column  10.  Please  explain. 

Response 

Table  3.1  was  unclear.  Column  6  of  Table  3.1,  the  screened  interval  of  the  well;  and  Column  11,  the 
"stick-up"  or  length  of  well  casing  above  or  below  ground  surface,  may  not  add  up  to  Column  10,  the 
total  depth  of  the  well  (as  measured  from  the  reference  point  [top  of  well  casing]).  This  may  be 
caused  by  two  reasons:  (1)  some  wells  were  constructed  with  a  silt  trap  at  the  bottom  of  the  well, 
and  (2)  the  infiltration  and  settlement  of  fines  in  the  base  of  the  well  would  indicate  a  total  well 
depth  shallower  than  what  was  originally  constructed.  However,  the  measurements  indicated  in 
Column  6  were  taken  from  historical  Army  reports;  the  measurements  indicated  in  Columns  10  and 
11  were  measured  by  HLA  personnel  in  the  field  during  the  El.  The  headings  for  columns  6,  10,  and 
11  have  been  changed  for  clarification. 


Comment  No.  20  -  Table  3.1 4 

A  UTL  for  groundwater  cannot  be  acceptable  to  U.S.  EPA  If  it  is  above  an  MCL  i.e.  Vinyl  Chloride. 

Response 

For  the  Final  Phase  I  El  Report,  the  vinyl  chloride  detection  in  well  MW20  has  been  removed  from 
the  background  data  set.  Consequently,  the  vinyl  chloride  UTL  is  now  lower  than  the  MCL. 


Comment  No.  21  -  Section  4.1 .1.2 

If  the  field  screening  (soil  gas)  can  not  meet  the  planned  objectives ,  the  approach  may  have  to  be 
modified  to  meet  the  same  objectives.  The  modifications  made  did  not  meet  the  same  objectives.  The 
extent  of  contamination  in  soil  was  not  really  determined.  How  will  the  original  objectives  be  met? 
Why  was  headspace  analysis  of  the  soil  samples  not  considered?  (these  comments  apply  to  all  sites) 

Response 

Please  see  the  response  to  General  Comment  No.  6  in  this  set  of  comments.  Because  soil-gas 
sampling  was  ineffective  at  El  Site  1,  additional  borings  will  be  drilled  and  soil  samples  will  be 
collected.  The  Army  did  not  favor  the  use  of  headspace  analysis  in  this  case,  because  it  is  a 
relatively  low-resolution  method  if  performed  with  field  instruments. 


Comment  No.  22  -  Section  4.1. 1.3 

Difficulties  with  water  table  determination  should  have  been  anticipated  as  this  is  a  veiy  common 
problem  in  glacial  tills  in  the  Midwest. 
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Response 

The  comment  is  noted. 


Comment  No.  23  -  Figure  4.1 

This  figure  should  be  labelled  as  Planned  and  Actual  Soil  Gas  Sampling  Locations  (this  comment 
applies  to  soil  gas  sampling  figures  for  all  sites). 

Response 

The  comment  is  noted;  however,  the  figures  illustrate  locations  where  samples  were  either  collected 
or  attempted.  Where  samples  were  collected,  either  ND  is  denoted  for  no  detections,  or  analytes 
detected  are  shown.  Where  samples  were  attempted,  but  could  not  be  collected  because  of  low  soil 
permeability,  NS  is  shown.  Locations  that  were  planned  but  not  attempted  are  not  shown  on 
Figure  4.1.  Planned  (proposed)  soil-gas  sampling  locations  were  shown  in  the  TSP  (HLA, 1993a). 


Comment  No.  24  -  Section  4.1.2 

The  discussion  of  results  should  provide  some  indication  of  the  level  of  a  contaminant  found  not  just  its 
presence  or  absence  (this  comment  applies  to  all  sites).  If  results  are  above  background ,  how  far  above 
background  are  they,  or  at  what  percentage  of  sites  are  they  above  background? 

Response 

A  more  thorough  quantification  of  samples  exceeding  background  at  each  site  has  been  added  to  the 
text. 


Comment  No.  25  -  Section  4.1 .2.2 

If  Thallium  is  suspected  as  being  related  to  natural  variation ,  it  should  be  so  stated.  It  should  stated 
that  the  metals  are  not  a  suspected  contaminant  at  this  site .  If  metals  such  as  Baf  Fe,  Mn,  are  not  site 
related  it  should  be  more  clearly  stated.  Additionally ;  since  these  are  naturally  occurring  metals,  better 
characterization  of  background  may  be  necessaiy.  The  writeup  should  focus  on  reasonable  contami¬ 
nants  at  each  site  given  the  historic  practices  (this  sentence  applies  to  all  sites). 

Response 

These  metals  are  believed  to  be  related  to  background  variation,  and  Section  4.1. 2. 2  has  been  revised 
to  state  this  more  clearly.  Additionally,  background  metals  values  from  the  literature  have  been 
provided  in  Table  CIO  in  Appendix  C.  Site  discussions  have  been  revised  to  relate  the  chemicals 
identified  to  current  or  historic  site  practices  wherever  possible. 


Comment  26  ■  Section  4.1 .2.3 

Why  was  there  no  metals  analysis  on  Groundwater? 
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Response 

As  discussed  in  the  TSP  (HLA,  1993a),  the  suspected  contaminants  at  El  Site  1  are  solvents  and 
petroleum  products.  Soil  samples  were  analyzed  for  metals,  but  groundwater  samples  were  not. 
Potential  metals  contamination  associated  with  this  site  would  most  likely  be  related  to  the  disposal 
of  used  oil.  The  used  oil  UST  was  addressed  under  other  regulatory  programs  with  IDEM. 


Comment  No.  27  -  Table  4.3 

No  details  were  provided  on  the  rationale  for  Individual  sampling  locations .  This  information  would 
help  in  evaluating  the  data  especially  if  the  information  is  related  to  past  chemical  use  practices  at  the 
site  (this  comment  applies  to  all  sites). 

Response 

The  rationale  for  selection  of  sampling  locations  is  included  in  the  TSP  (HLA,  1993a). 


Comment  No.  28  -  Sections  4.1 .4  and  4.1 .5 

The  conclusions  and  recommendations  are  appropriate  only  if  missing  possible  contamination  due  to 
soil  gas  sampling  difficulties  is  acceptable.  Is  this  possibility  acceptable? 

Response 

Please  see  the  response  to  General  Comment  No.  6  in  this  set  of  comments. 


Comment  No.  29  -  Section  4.2.1 

Building  705  should  read  422. 

Response 

Section  4.2.1  text  has  been  revised  as  requested. 

Comment  No.  30  -  page  4-1 1 

Because  full  results  are  not  provided  in  Tables  it  is  difficult  to  determine  how  many  samples  were 
actually  collected  from  each  boring  for  analysis  (this  comment  applies  to  all  sites). 

Response 

Full  analytical  results  have  been  added  to  the  Final  Phase  I  El  Report  as  Appendix _ . 


Comment  No.  31  -  Section  4.2.2.3 

The  last  two  paragraphs  results ,  the  2nd  last  stated  acetone  was  the  only  parameter  that  exceeded 
background.  The  next  paragraph  states  it  is  above  the  reporting  limit.  Which  is  it,  or  are  they  the 
same. 
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Response 

Section  4.2. 2. 3  has  been  revised  to  correct  the  inconsistency. 

Comment  No.  32  -  Section  4.2.4  and  4.2.5 

Since  acetone  is  suspect  as  a  common  laboratoiy  contaminant,  resampling  of  the  wells  should  be 
considered  to  address  the  issue. 

Response 

All  wells  sampled  during  the  Phase  I  El  field  program  have  been  recommended  for  confirmatory 
sampling  during  Phase  II,  as  stated  in  Sections  4.2.5  and  5.2. 


Comment  No.  33  -  Section  4.3.1 

Building  705  should  read  619 . 

Response 

Section  4.3.1  has  been  revised  as  requested. 


Comment  No.  34  -  Section  4.4.1 

Building  705  should  read  26. 

Response 

Section  4.4.1  has  been  revised  as  requested. 


Comment  No.  35  •  Page  4-32 

The  presence  of  perchloroethylene  (PCE)  at  a  depth  of  6  feet  is  not  evaluated .  Why  not,  and  why  is  it 
not  incorporated  into  the  risk  evaluation  for  soil? 

Response 

Tetrachloroethene  (PCE)  in  subsurface  soil  is  discussed  on  page  4-33  of  the  draft  report  and  in 
Section  4. 4. 2. 2  of  the  Final  Phase  I  El  report  .  The  risk  tables  in  Appendix  F  have  been  revised  to 
include  both  TCE  and  PCE  in  subsurface  soil.  However,  the  risk  was  not  estimated  previously 
because  the  potential  for  exposure  is  low  in  subsurface  soil. 


Comment  No.  36  -  Page  4-32 

The  discussion  focusses  on  total  metals  in  groundwater  but  does  not  discuss  the  effect  ofTSS  values  on 
total  metals  levels.  Why  is  this  discussion  not  included .  There  is  no  discussion  of  the  relative 
down  gradient  increase . 
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Response 

Total  suspended  solids  (TSS)  were  not  analyzed  on  groundwater  samples.  However,  the  effect  of 
suspended  solids  can  be  assessed  by  comparing  the  results  of  total  and  dissolved  metals 
concentrations.  A  comparison  of  total  and  dissolved  metals  concentrations  in  background  ground- 
water  samples  (RFI,  Appendix  K)  indicate  that  metals  such  as  aluminum,  chromium,  copper,  iron, 
lead,  nickel,  and  zinc  occur  primarily  as  suspended  solids  in  the  groundwater  samples. 


Comment  No.  37  -  Section  4.5.1  and  4.5. 1.3 

Building  705  should  read  4  in  both  places.  Why  were  no  groundwater  samples  taken  at  this  site? 

Response 

Sections  4.5.1  and  4.5. 1.3  have  been  revised  as  requested. 

No  groundwater  samples  were  collected  at  the  site  because  none  were  called  for  in  the  TSP  (HLA, 
1993a).  The  nature  of  the  chemicals  likely  to  be  found  at  the  site  (oil,  PCBs)  suggested  possible  soil 
contamination,  and  groundwater  was  not  anticipated  to  be  impacted. 


Comment  No.  38  -  Section  4.5.6 

It  is  not  clear  why  PAHs  are  being  added.  Why  weren't  they  considered  earlier?  Please  clarify . 

Response 

The  referenced  section  number  is  incorrect.  It  is  assumed  that  this  comment  refers  to  Section  4.6.5, 
page  4-49.  Additional  PAH  sampling  was  recommended  because  PAHs  have  been  detected  at  other 
locations  onpost,  and  may  have  been  associated  with  coal  fragments  in  soil.  Analysis  for  PAHs  was 
not  proposed  for  this  site  in  the  TSP  (HLA,  1993a)  because  the  sampling  recommendations  in  the 
Enhanced  PA  (Weston,  1992)  were  limited  to  pH  and  metals. 


Comment  No.  39  -  Section  4.6.1. 2 

Again ,  why  was  groundwater  not  sampled. 

Response 

Groundwater  sampling  was  not  performed  at  this  site  because  it  was  not  included  in  the  TSP  (HLA, 
1993a).  Groundwater  was  not  sampled  because  the  El  is  being  conducted  in  a  phased  approach  and 
groundwater  effects  were  not  anticipated.  Phase  II  investigations  may  include  recommended 
groundwater  sampling  if  appropriate. 


Comment  No.  40  -  Section  5.0 

Section  5.3  does  not  match  the  recommendations  for  Site  4.  Additionally,  the  water  level  data  by  itself 
may  not  provide  information  on  the  hydraulic  characteristics  across  the  facility. 
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Response 

Section  4.4.4  has  been  revised  to  indicate  that  a  confirmatory  round  of  groundwater  sampling  is 
recommended  for  El  site  4.  The  recommendation  for  the  addition  of  pesticide  analysis  has  been 
deleted  from  Section  4.4.4  because  the  pesticide  concern  was  related  to  El  Site  SM18,  rather  than  El 
Site  4.  Section  5.3  is  correct. 

Additional  groundwater-level  data  will  not  provide  intormation  on  hydraulic  characteristics. 

Section  5.2  has  been  revised  to  indicate  that  it  will  provide  additional  information  on  groundwater 
flow  direction  and  water-level  fluctuations. 
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RESPONSES  TO  INDIANA  DEPARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 

COMMENTS  REGARDING 

THE  DRAFT  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT 


RESPONSES  TO  INDIANA  DEPARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 
REP^T^ON  FOE^ABENJAMINE hTrR^oJT^  may  4,  1994 

Comment  No.  1  •  Section  2.1 .3.1,  Page  2-6,  1st  Paragraph 

Have  the  Corps  of  Engineers  participated  in  the  identification  of  wetlands  at  FBH? 

Response 

A  wetlands  identification  survey  was  performed  by  the  U.S  Fish .and 

Complete  reference  for  this  survey  is  p^vided  rn  Section  7^0  F.nel  Ph  a  I  E.  Report  Th^ 
—  d'd  no^articpate  However,  the  US.  Army 

Corps  of  Engineers,  Louisville  District,  is  currently  completing  an  additional  survey. 


Comment  No.  2  -  Section  2.1 .3.2,  Page,  2-7,  3rd  Paragraph 

report. 

Response 

A  discussion  of  analytes  and  concentrations  of  chemicals  detected  near  the  landfill  has  been  added  to 
Section  2. 1.3. 2  in  the  Final  Phase  1  El  Report. 


Comment  No.  3  -  Section  2.4,  Page  2-17,  Last  Paragraph 

The  second  sentence  should  read,  "EPA  is  the  lead  regulatory  agency ^ ^Jhe  RCRA  Corrective  Action 
Sites,  and  IDEM  is  the  lead  regulatory;  agency  on  the  El  sites  to  be  mvestig 


Response 

Section  2.4  text  has  been  revised  as  requested. 


Comment  No.  4  -  Table  2.3 

The  Army  has  stated  that  all  UST/LUST  present  at  the  site  are  managed  by  at 

IDEM’s  UST/LUST  program.  IDEM’s  UST/LUST  files  are  not  complete  concerning  LUST/UST  activiUe 

FBH. 

Are  the  USTs  at  FBH  registered  with  IDEM?  Have  the  LUST’S  been  dosed  through  IDEM’s  LUST 
remediation  requirements? 

Response 

,  .  p  ,h  *  TTCTci  FRH  are  registered  with  IDEM.  Several  tanks  have  been  closed 
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were  closed  in  1992.  Soil  remediation  in  the  vicinity  of  the  former  USTs  at  Building  619  was 
completed  during  January  1994,  under  the  direction  of  the  U.S.  Army  Corps  of  Engineers. 


Comment  No.  5  -  Section  3.1.1,  Page  3-2,  1st  Paragraph 

The  soi  1-gas  investigative  technique  was  used  to  investigate  the  El  sites.  IDEM  believes  (as  stated  in 
previous  comments)  that  Soil  Gas  Surveys  (SGS)  can  be  adversely  affected  by  impermeable  materials 
(clay  and  fine  silt)  and  high  soil  moisture  which  reduce  vapor  movement  in  soil  and  may  prevent 
collection  of  a  representative  sample. 

Response 

The  soil-gas  investigative  technique  was  used  to  investigate  four  El  sites.  The  purpose  of  the  soil-gas 
surveys  was  to  evaluate  the  likelihood  of  volatile  contaminants  being  present  at  the  sites,  to  decide 
whether  subsurface  soil  samples  should  be  collected,  and  to  direct  the  placement  of  the  soil  borings. 
The  soil-gas  survey  met  with  limited  success.  Therefore,  optional  subsurface  soil  samples  were 
collected  at  all  four  sites. 


Comment  No.  6  -  Section  3.1.4,  Page  3-3 

A  detailed  figure  showing  the  21  background  surface  soil  sampling  locations  would  be  helpful. 

Response 

The  21  surface  soil  background  sampling  locations  are  shown  in  Figure  3.2  and  the  text  has  been 
revised  to  reflect  this  information.  The  locations  are  widely  distributed  so  that  a  large  scale  map 
showing  detailed  site  features  is  not  possible.  However,  Table  3.5  has  been  added  to  Section  3.4.2, 
that  describes  background  surface  soil  sampling  locations  and  selection  rationale. 


Comment  No.  7  -  Section  3.1.5,  Page  3-3 

"sties"  should  be  "sites". 

Also ,  a  detailed  figure  showing  the  11  background  subsurface  soil  sampling  locations  would  be  helpful. 

Response 

The  misspelling  has  been  corrected. 

The  11  background  subsurface  soil  sampling  locations  are  shown  in  Figure  3.2  and  the  text  has  been 
revised  to  reflect  this  information.  The  locations  are  widely  distributed  so  that  a  large  scale  map 
showing  detailed  site  features  is  not  possible.  A  Table  3.5  has  been  added  to  Section  3.4.2  that 
describes  background  subsurface  soil  sampling  locations  and  selection  rationale. 


Comment  No.  8  -  Section  3.1.6,  Page  3-4,  1st  Paragraph 

A  detailed  figure  showing  the  17  background  groundwater  sampling  locations  would  be  helpful. 

The  basic  quality  of  the  data  is  questionable  due  to  contradictoiy  statements  of  the  number  of 
groundwater  samples  collected.  "Groundwater  samples  were  collected  for  analysis  for  four  El  sites  and 


2 


Harding  Lawson  Associates 


21574  07.05.00 
071894CR-02 


Responses  to  Comments  -  Fort  Benjamin  Harrison 


seventeen  background  sampling  locations ” sixteen  wells  were  sampled  during  the  EL "  These 
statements  contradict  each  other  for  the  number  of  groundwater  samples  collected. 

Response 

The  17  background  groundwater  sampling  locations  are  shown  on  Figure  3.2  and  the  text  has  been 
revised  to  reflect  this  information.  The  locations  of  the  background  monitoring  wells  are  so  widely 
distributed  that  a  large  scale  map  showing  detailed  site  features  is  not  possible.  Table  3.5  has  been 
added  to  Section  3.0  to  describe  background  groundwater  sampling  locations  and  provide  the 
rationale  for  selecting  those  locations. 

The  statements  identified  in  the  comment  have  been  rewritten  to  clarify  the  apparent  contradiction. 
Wells  sampled  during  the  El  are  different  from  wells  sampled  for  the  background  assessment. 
Twelve  groundwater  monitoring  wells  were  sampled  at  three  El  sites  during  the  Phase  I  El  field 
program.  In  addition,  seventeen  groundwater  monitoring  wells  were  sampled  for  the  background 
assessment  for  both  the  Phase  I  El  and  RFI  field  programs. 


Comment  Ho.  9  -  Section  3.2,  Page  3-5 

'To  assess  the  background  concentrations  for  analyses  in  the  various  analytical  suites  and  sample 
media  at  FBH,  sampling  was  generally  conducted  in  areas  believed  not  to  have  been  influenced  by  past 
site  activities 


What  reasoning  was  used  to  determine  if  background  sampling  locations  were  influenced  by  past  site 
activities? 

Response 

Background  sampling  locations  were  selected  on  the  basis  of  current  operations,  historical  aerial 
photographs,  maps  and  records,  and  visual  inspection.  Locations  were  chosen  where  the  information 
available  did  not  identify  current  or  past  use  by  the  Army.  The  sampling  locations  were  selected  in 
areas  that  would  not  have  been  influenced  by  known  sources  and  that  have  the  same  basic  character¬ 
istics  as  the  media  of  concern  in  investigation  site  areas. 


Comment  No.  10  -  Section  3.4.1,  Page  3-11,  2nd  Paragraph 

This  pai'agraph  states  if  no  exceedances  above  background  concentrations  occur  at  an  El  site,  the  El 
site  is  recommended  for  a  no  further  action  request.  .  In  this  case  the  Army  will  make  a  request  to  EPA 
that  no  further  action  be  performed,  and  will  produce  a  decision  document  for  EPA’s  approval  that  will 
propose  the  request  and  the  justification  for  the  request  being  made. 

IDEM  is  the  lead  regulatoiy  agency  for  El  sites.  If  no  exceedances  above  background  levels  occur  the 
Amy  should  make  a  request  to  IDEM  that  a  no  further  action  be  performed. 

Response 

The  text  has  been  revised  as  requested. 
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Comment  No.  11  -  Section  3.4.2,  Page  3-13,  Last  Paragraph 

What  rationale  was  used  in  assessing  background  samples  were  collected  outside  potentially  contami¬ 
nated  areas? 

Response 

Please  see  the  response  to  Comment  No.  9. 

Comment  No.  12  -  Section  3.4.2.1,  Page  3-17,  2nd  Paragraph 

The  choice  of  background  sample  locations  may  not  have  been  valid.  PAH  compounds  were  detected 
in  the  background  surface  soil  samples  at  concentrations  as  high  as  20  mgfkg.  This  casts  doubt  on  the 
validity  of  the  background  sample. 

Response 

Although  background  locations  were  selected  to  avoid  influenced  areas,  it  appears  that  a  few  of  the 
background  samples  may  have  been  collected  in  areas  that  were  influenced  by  past  Army  activities. 
From  comparison  of  analytical  data  to  field  observations  and  boring  logs,  small  fragments  of  coal 
were  present  at  some  of  the  selected  background  locations.  Coal  was  used  onpost  for  heating  in  the 
past,  and  it  is  possible  that  a  few  of  the  background  or  El  site  sampling  locations  may  be  located  in 
areas  with  scattered  coal  fragments  from  an  old  coal  pile  or  from  coal-containing  fill.  Adthough  it  is 
likely  that  coal  fragments  caused  the  PAH  detections  in  the  background  locations  ,  these  coal 
fragments  are  not  related  to  the  investigation  sites  being  evaluated. 

The  Army  has  removed  PAH  analytical  data  for  such  sites  from  the  background  sample  data  pool. 
Dixon's  outlier  test  was  used  to  identify  results  in  the  background  data  set  that  appeared  to  be 
outliers.  Once  outliers  were  identified  by  this  test,  the  results  were  manually  reviewed  along  with 
boring  logs,  sampling  forms  or  other  supporting  field  documentation  and  validation  results  to  assess 
the  accuracy  of  Dixon's  outlier  test.  In  general,  for  cases  of  one  to  two  high  detects  in  the  midst  of  a 
group  of  nondetects,  these  detects  were  treated  as  outliers  if  the  detects  were  greater  than  five  times 
the  reporting  limit.  For  detects  less  than  five  times  the  reporting  limit,  the  detect  was  retained  and 
not  treated  as  an  outlier. 


Comment  No.  13  -  Section  3.4.2.1,  Page  3-17,  2nd  Paragraph 

This  paragraph  states  that  types  and  concentrations  of  metals  detected  in  the  background  surface  soil 
samples  are  representative  of  native  surface  soil.  Thallium  is  used  in  the  manufacture  of  electronic 
devices  and  switches.  Could  Thallium  have  been  used  to  support  past  site  activities? 

Response 

The  Army  is  not  aware  of  any  past  or  present  site  use  involving  the  manufacture  of  electronic  devices 
or  switches.  The  Army  is  also  not  aware  of  any  reason  other  than  natural  variability  why  thallium 
concentrations  would  be  elevated  in  some  of  the  background  samples;  therefore,  no  thallium  data 
have  been  removed  from  the  background  sample  data  set  unless  they  were  identified  in  the  statistical 
outlier  evaluation. 
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Comment  No.  14  -  Section  3.4.3. 5,  Page  3-22 

The  "Indiana  Department  of  Environmental  Quality'  should  be  changed  to  the  "Indiana  Department  of 
Environmental  Management 

Response 

Section  3.4. 3. 5  has  been  revised  as  requested. 


Comment  No.  15  -  Section  3.4.3.5,  Page  3-23,  1st  Paragraph 

The  second  sentence  should  add  "incorporating  changes  agreed  upon  by  the  Voluntary  Remediation 
Program  Technical  Standards  Committee "  after  EPA. 

Response 

Section  3. 4. 3. 5  has  been  revised  as  requested. 


Comment  No.  16-  Section  3.4.4.1,  Page  3-27,  1st  Paragraph 

RAGS  Part  A  (EPA,  1989c )  states  that  if  naturally  occurring  chemicals  contribute  a  significant  portion  of 
the  risk,  this  contribution  should  be  identified .  However,  RAGS  does  not  state  the  subtraction  of 
background  concentrations  to  reduce  the  potential  risks  be  performed. 

Response 

Although  RAGS  does  not  recommend  that  subtraction  of  background  risks  be  performed,  it  does  state 
that  background  concentrations  may  present  a  significant  risk.  At  FBH,  many  of  the  concentrations 
estimated  for  site-related  chemicals  are  low  and  approach  background  concentrations.  In  these 
instances,  the  contribution  of  background  concentrations  is  a  large  portion  of  the  total  estimated  risk. 
The  screening  risk  evaluation  was  conducted  to  identify  the  incremental  risk  associated  with  site- 
related  chemicals.  Therefore,  it  is  essential  to  evaluate  the  risks  from  site-related  chemical  concentra¬ 
tions,  which  implies  that  a  comparison  be  performed.  As  stated  in  RAGS,  a  statistically  significant 
difference  between  background  samples  and  site-related  contamination  should  not,  by  itself,  trigger  a 
cleanup  action,  and  the  toxicological  —  rather  than  simply  statistical  —  significance  of  the 
contamination  must  be  ascertained.  The  objective  of  a  risk  assessment  is  to  evaluate  whether  a 
source  results  in  an  incrementally  unacceptable  risk,  and  if  it  does,  the  source  should  be  considered 
for  remedial  action.  If  the  incremental  risk  from  site-related  concentrations  was  less  than  1  x  1CT6,  it 
was  considered  inappropriate  to  recommend  further  evaluation  (and  possible  remediation)  to  clean 
up  to  background  concentration  when  the  background  concentration  would  still  contribute  a 
substantial  risk. 


Comment  No.  17  -  Section  3.6,  Page  3-34,  1st  Paragraph 

"...  the  static  water  level  was  at  a  higher  level  than  fiist  encountered  when  the  monitoring  well  was 

allowed  to  equilibrate,  indicating  that  the  clays  are  saturated .  This  downward  gradient  may  cause 

the  sand  lenses  to  appear  confined  locally ..."  The  last  sentence  should  refer  to  an  upward  gradient. 
This  needs  to  be  clarified. 


21574  07.05.00 
071894  CR-02 


Harding  Lawson  Associates 


5 


Responses  to  Comments  ■  Fort  Benjamin  Harrison 


Response 

The  text  in  Section  3.6  has  been  revised.  No  well  clusters  (collocated  wells)  were  installed  during 
the  Phase  I  EI/RFI.  Water-level  data  used  to  assess  vertical  gradients  are  not  available. 


Comment  Ho.  18  -  Table  3.1 

The  representative  quality  of  the  groundwater  samples  are  uncertain  due  to  the  evaluation  of  the 
monitoring  wells  presented  in  table  3.1.  The  majority  of  the  29  monitoring  wells  are  improperly 
constructed  or  poorly  maintained.  Numerous  reports  are  made  describing  no  cap,  no  lock,  improper 
grouting ,  cracked  concrete  pads,  and  surface  water  infiltration.  The  locations  of  the  groundwater 
samples  needs  to  be  individually  discussed  to  determine  the  representative  quality  of  each  sample. 

Response 

As  summarized  in  Table  3.1  of  the  Final  Phase  I  El  Report,  wells  LRCl  through  LRC4  at  SWMU 
#FBH8  were  in  sufficiently  poor  condition  to  warrant  abandonment,  which  was  recommended  and 
performed.  At  these  wells,  the  surface  grout  seal  had  totally  separated  from  the  PVC  well  casing,  and 
the  wells  had  no  integrity.  At  several  other  wells,  however,  cracks  in  the  surface  seal  were  noted, 
but  it  did  not  appear  that  the  integrity  of  the  bentonite  seal  had  been  lost.  The  wells  that  were 
sampled  (MW12  through  MW25)  were  constructed  according  to  USAEC  requirements  and  appeared 
to  retain  the  integrity  of  the  bentonite  seal  such  that  the  samples  collected  from  the  monitoring  wells 
were  representative  of  shallow  aquifer  conditions.  In  some  cases,  it  was  recommended  that  the 
surface  completion  be  repaired  to  minimize  further  deterioration. 


Comment  No.  19  -  Table  3.2 

The  selection  of  background  samples  should  be  justified.  A  detailed  map  with  the  background  sample 
locations  should  be  provided. 

Response 

Tables  3.5  has  been  added  that  lists  descriptions  of  background  sampling  locations  and  the  selection 
rationale.  Background  sampling  locations  are  shown  in  Figure  3.2,  and  because  of  the  wide 
distribution  of  sampling  locations,  more  detailed  maps  showing  background  locations  are  not  feasible 
to  produce. 


Comment  No.  20  -  Table  3.12  and  3.13 

The  utilization  of  non-parametric  upper  tolerance  levels  is  not  always  adequate.  It  is  appropriate  to 
utilize  when  the  number  of  non-detects  is  over  15%  of  the  total  sample  points.  However,  in  other  cases 
of  non-parametric  distributions  it  is  recommended  to  use  the  upper  prediction  limit.  In  this  case  the 
upper  prediction  limit  will  be  the  highest  detection  in  the  backgi'ound  samples  for  some  areas.  It 
should  be  easy  to  base  the  conclusions  on  upper  prediction  limits  since  this  data  has  already  been 
presented  in  this  document. 

In  cases  of  normal  and  lognormal  distributions  the  tolerance  limits  are  not  appropriate  for  the 
evaluation.  The  values  of  standard  error  should  be  calculated  with  95%  of  confidence  interval. 

These  deficiencies  are  significant  because  they  will  lead  to  the  misinterpretation  of  the  natural 
variability  of  the  compounds  detected  in  the  background  scuti pies.  As  follows  from  the  data  presented 
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some  values  of  natural  variability  are  overestimated  which  leads  to  false  "naturally  occurring 
determinations,  others  are  underestimated  which  leads  to  false  " contamination "  determinations. 

Response 

In  the  first  paragraph,  this  comment  states  that  for  certain  cases,  non-parametric  prediction  limits 
should  be  used  instead  of  the  non-parametric  upper  tolerance  limits  (UTL)  that  were  used  to 
establish  background  concentrations.  Both  of  these  methods  (non-parametric  prediction  limits  and 
tolerance  limits)  use  the  highest  value  detected  as  the  upper  limit.  There  is  no  difference  in  the 
value  used  for  the  upper  limit  for  either  method.  The  only  difference  is  in  the  interpretation  of  the 
result. 

The  UTL  is  interpreted  as  follows.  Given  n  background  measurements  and  a  desired  confidence 
level,  a  non-parametric  tolerance  interval  will  have  a  certain  coverage  percentage.  For  example,  for 
10  background  measurements,  at  the  95%  confidence  level,  74.1  percent  of  the  background  values 
will  fall  within  the  tolerance  interval  (EPA,  1992).  If  the  investigative  value  is  higher  than  the  UTL, 
then  there  is  significant  statistical  evidence  of  contamination. 

The  upper  prediction  limit  involves  the  confidence  probability  that  the  next  future  sample  or  samples 
will  fall  below  the  upper  prediction  limit.  Because  the  same  (maximum)  value  is  used  for  either 
case,  an  interpretation  using  either  method  is  valid.  The  above  definitions  and  example  are  taken 
from  Statistical  Analysis  of  Ground-Water  Monitoring  Data  at  RCRA  Facilities,  Addendum  to  Interim 
Final  Guidance  (EPA,  1992). 

The  second  paragraph  of  this  comment  states  that  for  normal  and  lognormal  data,  the  UTL  is 
inappropriate,  and  the  95%  confidence  interval  should  be  used.  UTLs  are  recommended  by  the  EPA 
for  comparing  background  data  to  investigative  data  in  the  Statistical  Analysis  of  Groundwater 
Monitoring  Data  at  RCRA  Facilities  (Interim  Final  Guidance,  [EPA,  1989]). 

The  95%  UTL  at  95%  confidence  (the  values  used  in  this  investigation)  means  that  one  has  a 
confidence  level  of  95%  that  95%  of  the  background  observations  are  below  the  UTL.  If  the 
investigative  sample  value  is  higher  than  the  UTL,  there  is  statistically  significant  evidence  of 
contamination. 

On  the  other  hand,  confidence  intervals  are  used  to  provide  an  approximation  of  true  mean 
concentration.  The  95%  confidence  limit  means  that  one  is  95%  confident  that  the  true  mean  lies 
within  the  confidence  interval  (range).  By  definition,  50%  of  the  population  values  will  fall  above 
the  mean.  This  method  would  be  appropriate  to  compare  mean  concentration  at  an  investigative  site 
to  background  mean  concentration. 

The  comparison  of  investigative  samples  to  the  UTL  is  more  appropriate  for  the  FBH  RFI/EI  because 
individual  samples  are  assessed  for  the  investigative  sites.  The  Army  believes  that,  because  outliers 
have  been  removed  from  the  background  data  set  for  the  background  data  evaluation  for  the  Final 
Phase  I  El  Report,  the  likelihood  of  "false  negatives"  at  investigation  sites  is  very  small.  By  contrast, 
the  likelihood  of  "false  positives"  being  identified  as  requiring  remediation  would  be  appreciably 
higher  if  individual  investigative  sampling  results  were  compared  to  the  95  percent  Upper  Confi¬ 
dence  Limit  (UCL)  of  the  mean  for  background  data. 


Comment  No-  21  -  Section  4-3. 1.1,  Page  4-17,  Last  Paragraph 

Same  concern  as  previous  comment  regarding  UST/LUST  activities  at  the  site. 
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Response 

Please  see  the  response  to  Comment  No.  4. 

Comment  No.  22  •  Section  4.3. 1.3,  Page  4-21,  1st  Paragraph 

" USATHAMA "  should  be  replaced  with  " USAEC' . 

Response 

Section  4. 3. 1.3  text  has  been  revised  as  requested. 

Comment  No.  23  -  Section  4.3. 1.3,  Page  4-21,  2nd  Paragraph 

"USATHAhlA"  should  be  replaced  with  "USAEC'. 

Response 

Section  4. 3. 1.3  text  has  been  revised  as  requested. 


Comment  No.  24  -  Section  4.4.1 .2,  Page  4-28,  1st  Paragraph 

El  Site  4  had  the  highest  organic  contamination  in  the  soil  gases  with  4,700  ppb  ofTVHC  and  7  ppb 
Vinyl  Chloride  at  the  Directorate  of  Installation  Support  (DIS).  Three  soil  samples  and  monitoring 
well  1  in  the  same  area  as  the  above  listed  soil  gas  sample  had  no  organic  contaminants  above  the 
background  soil  and  monitoring  well  concentrations. 

The  pattern  of  contaminant  detections  in  the  soil  gas  vapor  suivey  has  indicated  higher  contamination 
in  the  soil  gas  sample  matrix  than  in  the  soil  or  groundwater  matrix  at  El  Site  4 .  The  expected  pattern 
would  be  more  contamination  detected  in  the  soil  and  groundwater  with  a  lower  level  of  contaminants 
diffusing  into  the  soil  gas  vapors.  This  reversal  of  the  expected  relative  concentration  pattern  may 
indicate  that  the  gases  have  migrated  from  the  source  and  that  the  source  area  has  not  been 
characterized. 

Response 

The  Army  agrees  that  higher  concentrations  of  volatiles  would  usually  be  expected  in  soil  samples 
than  in  collocated  soil-gas  samples.  However,  at  some  soil  borings  this  is  not  always  the  case 
because  high  soil-gas  concentrations  may  result  from  the  paved  surface  at  the  site.  The  pavement 
may  trap  volatiles  in  the  gaseous  phase,  causing  soil-gas  concentrations  to  be  higher  than  expected. 
However,  ppm-range  soil-gas  detections  would  lead  to  the  expectation  of  higher  volatile  detections  in 
soil  than  those  reported  at  some  sampling  locations  at  this  site.  The  Army  plans  to  collect  additional 
subsurface  soil  samples  at  El  Site  4  to  further  evaluate  the  site.  However,  no  VOC  detections  were 
reported  for  groundwater  samples  collected  from  monitoring  wells  installed  at  El  Site  4,  indicating 
that  any  VOC  contamination  in  soil  is  not  affecting  groundwater  quality  at  the  site. 


Comment  No.  25  -  Appendix  C  and  D 

The  Draft  Phase  I  El  repoii  has  been  prepai'ed  using  preliminary  analytical  data.  Because  the  data  are 
preliminary,  a  listing  of  all  analytical  data  has  not  been  included  in  this  report.  It  is  imperative  to 
have  data  available  to  draw  conclusions  concerning  these  sites. 
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Response 

Analytical  data  for  El  investigation  samples  have  been  included  as  Appendix  D  in  the  Final  Phase  I 
El  Report.  These  data  have  now  been  validated  and  include  data  flags  or  qualifiers  where  applicable. 
Statistical  calculations  have  been  reworked  using  the  validated  data  and  conclusions  and  recommen¬ 
dations  have  been  revised,  where  appropriate. 


Comment  No.  26  -  Appendix  E 

The  weaning  of  the  values  presented  in  Appendix  E  should  be  clarified. 

Response 

Appendix  E  presents  the  methodology  used  for  statistically  evaluating  background  data  and  the 
results  of  that  evaluation.  The  text  explains  the  technical  approach  and  the  types  of  statistical  tests 
and  operations  performed  using  the  background  data  set.  The  tables  present  the  results  of  the 
statistical  tests  and  operations.  The  meanings  of  the  values  in  each  table  are  explained  in 
Sections  3.1,  3.2,  and  3.3  of  Appendix  E. 
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RESPONSES  TO  U.S.  DEPARTMENT  OF  THE  ARMY  COMMENTS  REGARDING 
THE  DRAFT  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT 


RESPONSES  TO  U.S.  DEPARTMENT  OF  THE  ARMY  COMMENTS 
REGARDING  THE  DRAFT  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA,  MAY  4,  1994 

WATER  QUALITY  ENGINEERING  DIVISION  AND  TOXICOLOGY  DIVISION 


SPECIFIC  COMMENTS 

Comment  No.  1  -  Chapter  2. 1.3.2,  Groundwater,  last  sentence 

The  name  of  this  Agency  is  the  U.S .  Army  Environmental  Hygiene  Agency. 

Recommendation:  Add  the  word  " Hygiene "  between  the  words  " Environmental ”  and  'Agency3'. 

Response 

The  text  has  been  revised  as  recommended. 


Comment  No.  2  -  Chapter  2.1 .3.2,  Water  Supply 

Figure  2-4  does  not  show  the  locations  of  the  seven  water-supply  wells.  This  figure  only  shows  the 
locations  of  the  29  ground-water  monitoring  wells,  and  the  Fort  Benjamin  Harrison  well  field. 

Recommendation:  Adjust  the  figure  to  show  the  locations  of  the  seven  individual  water-supply  wells. 
Another  option  would  be  to  place  the  locations  of  these  water-supply  wells  on  Plate  1,  Water  Level 
Contour  Map. 

Response 

Review  of  Fort  Benjamin  Harrison  (FBH)  records  (Raw  Water  Supply  Main  Phase  I,  Title  sheet  and 
key  map,  Directorate  of  Engineering  and  Housing,  FBH,  30  June  1982}  indicates  that  there  are  six 
wells  in  the  water-supply  well  field  (rather  than  seven  identified  in  the  text).  Wells  No.  6,  7,  and  8 
are  not  in  use  and  have  no  attached  buildings.  Wells  No.  9,  10,  and  11  are  in  use  and  are  associated 
with  Buildings  516,  528,  and  541,  respectively.  The  locations  of  these  wells  have  been  added  to 
Figure  2.4,  and  the  text  has  been  revised  to  indicate  that  the  well  field  consists  of  six  onpost  water- 
supply  wells. 


Comment  No.  3  -  page  2-1 4  and  page  9  of  1 1  Table  2-3,  Chapter  2.3,  Current 
Operations,  Hawley  Army  Hospital  and  the  Dental  Clinic  (Bldg  300) 

There  are  no  activities  recommended  in  the  Enhanced  PA,  and  nothing  under  the  column  headed 
RFI/ El  Activity  on  Table  2-3. 

Recommendation:  Add  some  word(s)  for  clarity  (i.e.,  none)  in  the  appropriate  columns.  Do  not  leave 
the  columns  blank. 

Response 

The  Hospital  and  the  two  clinics  were  included  as  a  unit  in  this  table,  and  the  activity  recommended 
in  the  Enhanced  Preliminary  Assessment  (PA)  (Weston,  1992)  applies  to  all  three  facilities.  The 
words  "Same  as  above"  have  been  added  to  indicate  this  information. 


21574  07.05.00 
071894  CR-03 


Harding  Lawson  Associates 


1 


Responses  to  Comments 


Comment  No.  4  -  page  2-20,  Section  2.5,  Summary  of  Previous  Investigations, 

4th  paragraph 

" Localized  degradation  was  noted  at  certain  well  locations ,  as  indicated  by  the  periodic  sampling 
events ."  Degradation  of  what? 

Recommendation:  Explain  what  was  degraded.  The  sentence  is  not  clear . 

Response 

This  sentence  was  quoted  from  the  Enhanced  PA  (Weston,  1992).  The  use  of  the  word  "degradation” 
was  vague.  The  sentence  has  been  changed  to  "Detectable  VOC  concentrations  were  noted  at  certain 
well  locations  immediately  downgradient  from  the  landfills  as  indicated  by  the  periodic  sampling 
events.  In  particular,  the  presence  of  vinyl  chloride  concentration  exceeding  the  MCL  was  confirmed 
for  Well  MW20.” 


Comment  No.  5  -  Figure  3.3  -  Section  3.0,  Flow  Chart  for  Statistical  Analysis  of 
Background  Analytical  Results 

This  figure  implies  that  lognormally  distributed  data  are  transformed,  the  Upper  Tolerance  Limit  (UTL) 
is  calculated ,  then  this  value  is  "un  transformed".  It  is  unclear  in  Appendix  M  if  this  is  the  case. 
However  that  procedure  is  not  valid.  As  highlighted  in  " Supplemental  Guidance  to  RAGS:  Calculating 
the  Concentration  Term ",  estimates  of  the  mean  of  lognormally  transformed  data  are  not 
mathematically  equivalent  to  the  antilog  of  estimates  of  the  mean  of  a  transformed  data  set. 

Recommendation:  Evaluate  UTL  calculations  on  lognormally  distributed  data  to  determine  mathe¬ 
matical  and  statistical  accuracy. 

Response 

The  procedure  used  to  calculate  the  upper  tolerance  limit  (UTL)  for  lognormally  distributed  data  is 
correct.  The  UTL  is  calculated  on  the  basis  of  a  normal  distribution.  Lognormally  distributed  data 
approximate  a  normal  distribution  when  the  data  are  log-transformed.  The  UTL  is  then  calculated 
using  the  log-transformed  data  (for  those  populations  assessed  as  lognormally  distributed).  Once  the 
UTL  is  calculated,  it  can  be  expressed  in  logarithmic  terms  or  its  antilog,  as  long  as  the  comparisons 
are  consistent.  The  antilog  is  used  because  it  is  more  familiar  to  most  readers.  The  reviewer  is 
correct  in  that  a  UTL  calculated  in  this  manner  is  not  equivalent  to  a  UTL  calculated  from  the  same 
data  set  without  logarithmically  transforming  the  data.  The  correct  approach  depends  on  the 
distribution  of  the  data.  Log-transformation  was  only  applied  to  data  assessed  to  be  lognormally 
distributed. 


Comment  No.  6  -  page  4-9,  Section  4.2.1,  Investigation  Activities  Performed, 
first  sentence 

"The  investigation  activities  performed  at  Building  705 — " 

Recommendation:  Change  the  building  number  to  Building  422 ,  or  El  Site  2,  since  Building  705  was 
El  Site  2. 
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Response 

Section  4.2.1  text  has  been  revised  as  requested. 

Comment  No.  7  -  page  4-17,  Section  4.3.1,  Investigation  Activities  Performed, 
first  sentence 

"The  investigation  activities  performed  at  Building  705 ..." 

Recommendation:  Change  the  building  number  to  Building  619 ,  or  El  Site  3,  since  Buildin °  705  was 
El  Site  1. 

Response 

Section  4.3.1  text  has  been  revised  as  requested. 

Comment  No.  8  -  page  4-27,  Section  4.4.1,  Investigation  Activities  Performed, 
first  sentence 

"The  investigation  activities  performed  at  Building  705..." 

Recommendation:  Change  the  building  number  to  building  26t  or  El  Site  4y  since  Building  705  was  El 
Site  1 

Response 

Section  4.4.1  text  has  been  revised  as  requested. 

Comment  No.  9  -  page  4-38,  Section  4.5.1,  Investigation  Activities  Performed, 
first  sentence 

" The  investigation  activities  performed  at  Building  405 ..." 

Recommendation:  Change  the  building  number  to  Building  4 ,  or  El  Site  5. 

Response 

Section  4.5.1  text  has  been  revised  as  requested. 

Comment  No.  10  -  page  4-39,  Section  4.5.1 .3,  Investigation  Sampling,  first  sentence 

" The  investigation  sampling  performed  at  Building  705 ..." 

Recommendation:  Change  the  building  number  to  Building  4,  or  El  Site  5,  since  Building  705  was  El 
Site  1. 

Response 

Section  4. 5. 1.3  text  has  been  revised  as  requested. 
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Comment  No.  11-  Plate  1 ,  Water  Level  Contour  Map 

According  to  the  Explanation ,  the  water-level  contours  are  dashed  where  inferred;  however,  east  and 
north,  of  monitoring  wells  MW-2  and  MW-1;  north  of  EI003MW002  and  EI002MW003;  and  west  and 
northwest  of  MW-24,  the  contours  are  solid  where  they  should  be  dashed  since  there  are  no  wells  in 
that  area. 

Recommendation:  Dash  the  contours  where  the  water  levels  are  inferred. 

Response 

The  water-table  map  has  been  revised  to  dash  the  water-level  contours  in  the  areas  suggested. 
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GENERAL  COMMENTS 
Comment  No.  1 2 

The  statistical  analyses  presented  in  the  report  are  excellent  In  addition ,  the  conclusion  based  on  the 
background  data  are  appropriately  conservative  yet  fair.  However,  the  authors  may  wish  to  consider 
comparing  individual  site  sampling  data  values  to  the  ninety-fifth  percentile  of  the  background 
population  distribution  rather  than  the  upper  tolerance  limit  (UTL).  The  UTL  is  an  estimate  (albeit  a 
conservate  one)  of  the  population  mean  of  the  background .  By  definition,  fifty  percent  of  the  samples 
collected  would  be  expected  to  exceed  the  population  mean.  Comparison  to  the  95  percentile  of  the 
background  population  would  more  accurately  determine  if  a  sample  in  fact  exceeds  expected 
background  concentrations. 

Response 

The  UTL  is  not  an  estimate  of  the  mean  of  the  background  data.  The  UTL  is  based  on  the  mean  and 
standard  deviation,  but  is  the  upper  limit  for  a  range  that  contains  a  certain  percentage  of  the 
population.  For  example,  the  upper  95  percent  tolerance  limit  at  95  percent  confidence  (the  values 
used  in  this  investigation)  means  that  one  has  a  confidence  level  of  95  percent  that  95  percent  of  the 
background  observations  are  below  the  UTL. 


Comment  No.  13 

The  presentation  of  installation-wide  sediment  and  surface  water  sampling  in  the  background  section,  it 
is  later  specified  that  the  data  is  used  to  assess  FBH  overall  impacts  on  surface  water  quality.  Other 
assessment  of  site  impacts  are  presented  Section  4.0.  This  section  needs  to  be  moved  out  of  the 
background  data  discussion  and  suspended  to  clearly  describe  its  purpose  and  conclusions. 

Response 

The  section  on  surface-water  and  sediment  sampling  has  been  moved  from  the  background  section  in 
Section  3.2  and  renamed  "Basewide  Surface-Water  and  Sediment  Evaluation."  The  text  is  now 
included  in  Section  4.8  of  the  Final  Phase  I  Resource  Conservation  and  Recovery  Act  (RCRA)  Facility 
Investigation  (RFI)  Report.  The  purpose  and  conclusions  of  the  study  have  been  expanded,  as 
requested. 


Comment  No.  14 

The  organization  of  the  report  makes  evaluation  of  each  R1  site  difficult  Specifically,  the  text  of  each 
analysis  refers  to  a  table  summarizing  El  activity  in  Section  3,  background  concentrations  tabulated  in 
Section  3,  site  data  tabulated  at  the  end  of  Section  4,  sitemaps  at  the  end  of  Section  4,  Statistics 
presented  in  Appendix  E,  and  risk  evaluation  presented  in  Appendix  F.  While  consolidation  of 
methodologies  is  advantageous  to  the  reviewer,  site  specific  information  needs  to  be  grouped  with  the 
site  discussion  so  that  all  information  can  be  digested.  Consider  placing  the  RFI  activity  summary,  site 
specific  data,  site  maps,  and  risk  evaluation  adjacent  to  the  discussion  in  the  report  text. 

Response 

Although  the  difficulty  in  digesting  all  the  mentioned  text,  tables,  and  figures  is  understood  and 
appreciated,  the  difficulties  that  would  be  involved  in  splitting  up  the  appendixes,  tables,  and  figures 
and  placing  them  in  the  corresponding  text  sections  would  be  significant.  In  addition,  it  is  uncertain 


21574  07.05.00 
071894  CR-03 


Harding  Lawson  Associates 


5 


Responses  to  Comments 


that  the  report  would  be  any  less  complex.  Therefore,  the  structure  of  the  report  has  not  been 
changed. 


Comment  No.  15 

Although  the  objective  of  this  document  is  to  screen  for  potenticd  hazards ,  the  basis  for  the  preliminary 
risk  calculation  should  be  described .  Include  reference  values  and  slope  factors  used  in  determining 
preliminary  risk  values . 

Response 

References  doses  and  slope  factors  used  in  determining  preliminary  risk  values  were  included  in  the 
draft  Phase  I  El  Report  in  Tables  3.18  and  3.19. 


Comment  No.  16 

A  preliminary  screen  using  the  hazard  quotient/hazard  indices  approach  can  be  accomplished  using 
the  current  soil  and  water  data .  For  example,  compare  soil  data  to  toxicology  data  for  terrestrial 
species  like  earthworms .  The  same  could  be  done  with  water  and  sediment  data  comparing  to 
toxicology  values  for  aquatic  organisms .  This  would  narrow  the  scope  for  a  complete  ecological  risk 
assessment . 

Response 

It  is  agreed  that  the  hazard  quotient/hazard  indices  approach  could  have  been  used  for  the  screening 
hazard  evaluation  of  the  draft  Phase  I  RFI  and  El  reports  to  assess  potential  impacts  of  sites  to 
ecological  receptors.  However,  use  of  the  more  detailed  hazard  quotient/hazard  indices  approach  is 
more  appropriate  in  a  baseline  ecological  risk  assessment  to  evaluate  potential  impacts  to  specific 
terrestrial  and  aquatic  indicator  plants  and  animals. 

The  methodology  that  was  selected  for  the  screening  hazard  evaluation  involved  comparing  the 
predicted  amount  of  chemical  ingested  in  soil  to  concentrations  known  to  adversely  affect  small 
mammals  (i.e.,  rats  and  mice).  This  methodology  was  used  because  toxicological  data  for  rats  and 
mice  are  readily  available  for  a  wide  variety  of  chemicals,  including  those  detected  at  FBH  RFI  and  El 
sites.  Chemical  toxicological  data  for  earthworms  are  more  limited;  therefore,  a  hazard  quotient 
approach  using  earthworms  could  only  be  used  to  evaluate  some,  but  not  all,  of  the  chemicals 
detected  at  the  sites. 

Similarly,  the  hazard  quotient  approach  could  also  have  been  used  in  the  screening  hazard  evalua¬ 
tion  for  aquatic  organisms.  However,  the  comparison  of  chemical  concentrations  in  investigative 
surface-water  samples  to  federal  ambient  water  quality  criteria  (AWQC)  is  a  more  commonly  used 
screening  method  to  evaluate  the  potential  for  adverse  impacts  to  aquatic  systems.  Because  there  is 
still  much  debate  as  to  the  appropriate  application  of  modifying  factors,  uncertainty  factors,  and 
other  issues  associated  with  the  hazard  quotient  method,  the  AWQC  comparison  was  considered  the 
most  defensible  screening  method  for  aquatic  receptors. 
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INSTALLATION  MANAGEMENT  COMMAND 


SPECIFIC  COMMENTS 

Page  2-13,  last  paragraph  of  Section  2.2.2 

The  last  sentence  states,  " the  possibility  of  registering  several  other  buildings  at  FBH."  The  nomination 
for  establishing  a  historic  district  at  FBH  (inclusion  in  the  National  Register  of  Historic  Places)  has 
already  gone  forward  to  the  Department  of  the  Interior  from  the  Office  of  the  Deputy  Secretary  of  the 
Army  (Environment,  Safety  and  Occupational  Health).  The  historic  district  includes  primarily  the 
Lawton  Loop  and  Sergeants'  Row  housing  areas  (including  75  buildings  (19  noncontributing  buildings), 
1  site  (1  noncontributing  site),  and  3  structures  (3  noncontributing  structures).  Mr.  David  Guldenzoph, 
AFIM-ADC-EC,  410-671-1265,  can  provide  an  update  of  the  status  of  this  nomination. 

Response 

The  text  has  been  revised  to  include  the  above  information. 

Page  2-16,  2d  paragraph,  last  sentence 

Last  sentence  states  closure  is  expected  by  30  Sep  97.  Closure  is  expected  by  30  Sep  96  when  caretaker 
operations  will  begin. 

Response 

The  text  has  been  revised  as  requested. 

USAEC  PROJECT  GEOLOGIST 

No  comments  were  received  regarding  the  EI. 
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RESPONSES  TO  COMMENTS  FINAL  PHASE  I 
ENVIRONMENTAL  INVESTIGATION  REPORT 


Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


RESPONSES  TO  INDIANA  DEPARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 
COMMENTS  REGARDING  THE  FINAL  PHASE  I 
ENVIRONMENTAL  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA, 

July  18, 1994 


RESPONSES  TO  INDIANA  DEPARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 
COMMENTS  REGARDING  THE  FINAL  PHASE  I  ENVIRONMENTAL  INVESTIGATION 
REPORT  FOR  FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA, 

July  18,  1994 

REVIEW  OF  RESPONSES  TO  IDEM’S  COMMENTS  ON  THE  DRAFT  PHASE  I  El  REPORT 


Comment  No.  1 

Specific  information  on  the  type  of  study  the  Army  Corps  of  Engineers  (COE)  is  currently  working  on 
would  be  helpful .  Also  is  an  estimated  completion  date  for  this  study  known? 

Response 

Section  2. 1.3.1,  page  2-6  contained  an  error  regarding  an  additional  wetlands  study.  The  U.S.  Army 
Corps  of  Engineers  (COE)  is  not  conducting  an  additional  wetlands  study;  Section  2. 1.3.1  has  been 
corrected  in  the  Revised  Final  Phase  I  El  Report  (September  1995). 


Comment  No.  4 

The  response  provided  is  inadequate.  IDEM’s  UST/LUST  records  are  not  complete  concerning 
UST/LUST  activities  at  FBH provided  in  this  and  other  reports.  IDEM  records  indicate  34  registered 
USTs  at  Building  28,  a  request  for  two  UST  closures  in  1992,  and  a  current  status  of  two  USTs  removed 
or  filled,  one  out  of  service,  and  31  in  service.  On  page  17,  in  paragraph  6  of  the  CERFA  Report 
(Arthur  D.  Little,  Inc.,  April  1994)  it  is  reported  that  "The  Enhanced  PA  lists  37  USTs  at  FBH,  of  which 
23  has  been  removed  or  were  scheduled  for  removal  in  1992,  and  one  was  permanently  out  of  service. 
Twenty-one  USTs  were  listed  on  the  federal  Notification  for  Underground  Storage  Tanks  form  (January 
1991);  10  of  these  USTs  were  removed  in  1992.  The  1 1  USTs  currently  in  service  at  FBH  are  registered 
and  leak  tested  regularly" 

The  document  currently  under  review  presents  vague  and  different  numbers  in  the  Response  to 
Comment  No.  4  which  include: 

"...  USTs  at  FBH  are  registered  with  IDEM  ..." 

"  Several  tanks  have  been  closed  ..." 

The  response  states  USTs  at  El  site  1  and  3  were  closed  in  1992,  but  does  not  indicate  the  number  of 
USTs  at  either  site.  The  response  then  mentions  the  completion  of  soil  remediation  at  Building  619  in 
January  1994.  There  is  no  record  of  this  in  IDEM  files.  These  numbers  clearly  do  not  match.  It  is 
recommended  that  a  representative  of  this  site  contact  the  IDEM  UST/LUST  Branch  to  reconcile  files. 

Response 

The  Army  is  working  with  IDEM  to  reconcile  records  regarding  underground  storage  tanks  (USTs) 
and  leaking  USTs  (LUSTs)  at  Fort  Benjamin  Harrison  (FBH).  This  reconciliation  is  being  handled 
separately  from  the  finalization  of  the  Phase  I  Environmental  Investigation  (El)  Report. 
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Comment  No.  5 

The  response  is  noted ,  however,  IDEM  has  presented  numerous  comments  questioning  the  ability  of  a 
soil-gas  investigation  to  collect  a  representative  sample  at  FBH. 

Response 

No  response  is  required. 


Comment  No.  6 

The  response  to  comment  No.  6  should  refer  to  Figure  3.3  which  shows  the  21  surface  soil  background 
sampling  locations  not  Figure  3.2. 

Response 

Figure  3.2  in  the  Revised  Final  Phase  I  El  Report  (September  1995)  shows  sampling  locations  of  the 
21  surface  soil  background  sampling  locations. 


Comment  No.  7 

The  response  should  refer  to  Figure  3.3  not  Figure  3.2 . 

Response 

Figure  3.2  of  the  Revised  Final  Phase  I  El  Report  (September  1995)  shows  locations  of  the  back¬ 
ground  subsurface  soil  sampling  locations. 


Comment  No.  8 

The  response  should  refer  to  Figure  3.3  not  Figure  3.2. 

Response 

Figure  3.2  in  the  Revised  Final  Phase  I  El  Report  (September  1995)  shows  locations  of  the  back¬ 
ground  groundwater  sampling  locations. 


Comment  No.  16 

It  is  believed  biological  and  human  populations  are  exposed  to  the  toxic  effects  of  chemicals  from  both 
the  background  and  the  site-related  activities  (added  toxicity),  not  to  the  " incremental "  toxicity  of  site 
related  chemicals  only.  The  subtraction  of  the  background  data  for  the  risk  assessment  purposes  is  an 
unacceptable  practice.  The  clean  up  goals  could  be  adjusted  for  the  background  concentrations  after 
appropriate  calculations  are  performed. 
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Response 

The  Phase  I  Screening  Risk  Evaluation  and  Screening  Hazard  Evaluation  were  discussed  at  the 
February  15  and  16,  1995  meeting  held  in  Chicago,  Illinois,  and  attended  by  individuals  representing 
the  Indiana  Department  of  Environmental  Management  (IDEM),  the  U.S.  Environmental  Protection 
Agency  (EPA)  Region  5,  the  Army  and  the  Army’s  contractors.  During  this  meeting,  at  the  direction 
of  the  regulatory  agencies,  the  Army  agreed  that  risk  screening  will  not  be  performed  to  identify  sites 
for  no  further  action  during  Phase  I.  Ail  sites  with  chemical  concentrations  exceeding  background 
will  be  carried  into  Phase  II.  A  baseline  risk  assessment  will  be  conducted  during  the  Phase  II  El 
investigation  following  the  approach  described  in  EPA’s  Risk  Assessment  Guidance  for  Superfund. 


Comment  No.  1 9 

The  response  should  refer  to  Figure  3.3  not  Figure  3.2. 

Response 

The  locations  of  the  respective  Phase  I  El  background  sample  sampling  locations  are  presented  in 
Figure  3.2  in  the  Revised  Final  Phase  I  El  Report  (September  1995). 

Comment  No.  25 

Concerns  regarding  the  analytical  data  and  statistical  calculations  will  be  presented  later  in  this  letter. 

Response 

The  comment  is  noted. 
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SPECIFIC  COMMENTS 

REVIEW  OF  THE  23  SITES  (PAGES  4-42  TO  4-1 4[1])  ADDED  TO  THE  FINAL  PHASE  I  El 
REPORT 


Comment  No.  1 ,  Section  4.7.5,  page  4-46, 1st  bullet 

What  is  the  estimated  timeframe  concerning  the  collection  of  four  surface  soil  samples  and  four 
subsurface  soil  samples  at  this  site? 

Response 

The  four  surface  soil  samples  and  four  subsurface  soil  samples  will  be  collected  during  the  Phase  II 
field  investigation.  A  schedule  of  field  activities  will  be  provided  in  the  Phase  II  El  Technical 
Sampling  Plan  (TSP). 


Comment  No.  2,  Section  4.7.5,  page  4-47,  2nd  bullet 

There  seems  to  be  a  possible  migration  of  contaminants  from  the  site  via  surface  water  due  to  the 
pumping  of  contaminated  water  from  the  basement  through  an  electrical  sump  pump  connected  to  a 
garden  hose .  What  is  the  direction  of  surface  drainage? 

Response 

The  Army  discontinued  pumping  of  water  from  the  basement  of  Building  27  in  approximately  March 
1994.  When  pumping  did  occur,  the  water  was  pumped  onto  the  adjacent  lawn  east  of  the  building. 
This  lawn  is  several  inches  lower  than  the  paved  areas  that  surround  it.  As  a  result,  the  potential  for 
migration  of  contaminants  by  surface  water  is  low.  The  water  pumped  from  the  basement  is  more 
likely  to  have  infiltrated  into  the  ground.  Monitoring  well  installation  and  sampling  will  be 
performed  during  the  Phase  II  El  (Section  4.7.4  of  the  Revised  Final  Phase  El  Report  [September 
1995])  to  assess  the  presence  of  contaminants  in  groundwater  at  this  site. 


Comment  No.  3,  Section  4.7.5,  page  4-47,  last  bullet 

The  installation  of  one  upgradient  and  one  to  two  downgradient  monitoring  wells  near  the  building  is 
recommended .  What  is  the  timeframe  for  the  installation  of  these  wells? 

Response 

The  monitoring  wells  at  El  Site  SM18  will  be  installed  diming  the  Phase  II  field  investigation.  A 
schedule  of  field  activities  will  be  provided  in  the  Phase  II  El  TSP. 

Comment  No.  4,  Section  4.9,  page  4-50 

The  location  of  Hawthorn  Pond  should  be  depicted  in  Figure  4.26 . 
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Response 

The  scale  of  Figure  4.26  does  not  allow  for  the  depiction  of  Hawthorne  Pond.  However,  Figure  3.1  of 
the  Revised  Final  Phase  I  El  Report  (September  1995)  shows  the  location  of  Hawthorne  Pond  relative 
to  Buildings  604  and  605.  The  text  has  been  revised  to  reference  Figure  3.1. 


Comment  No.  5,  Section  4.9.1 ,  page  4-51 

Reported  by  whom  or  what  documentation? 

Response 

During  the  Phase  I  field  investigation,  Army  personnel  indicated  that  Building  605  was  formerly  used 
as  a  pump  house  and  repair  of  electrical  equipment  may  have  occurred  at  the  site. 


Comment  No.  6,  Section  4.9.1 .1 ,  page  4-53 

Sample  locations  were  revised  from  what  was  indicated  in  the  TSP  because  surface  runoff  from  the  site 
appeared  to  enter  the  drainage  ditch  located  northeast  of  Building  605  over  a  wider  area  than 
originally  thought  What  was  the  approximate  increase  in  the  sampling  area? 

Response 

Locations  of  the  surface  water  and  sediment  samples  were  changed  to  locations  further  downstream 
and  further  upstream  to  account  for  a  wider  area  of  surface  water  runoff  from  the  site  than  previously 
estimated.  Upstream  samples  were  collected  approximately  75  feet  further  upstream  than  proposed 
in  the  Phase  I  TSP,  and  downstream  samples  were  collected  approximately  25  feet  further  down¬ 
stream  than  proposed  in  the  Phase  I  TSP  (based  on  Figure  6.8  of  the  Phase  I  TSP). 


Comment  No.  7,  Section  4.1 1 .2.1 ,  page  4-66 

Lead  concentrations  as  high  as  49,000  mg/kg  were  detected  in  surface  soil  samples  collected  from  this 
site .  The  possibility  of  groundwater  contamination  from  metals  may  exist  due  to  the  high  concentra¬ 
tions  in  surface  soil  samples. 

Response 

The  Army  will  develop  a  plan  for  evaluating  the  potential  for  groundwater  contamination  in  the  area 
of  El  Site  SM22.  The  details  of  this  investigation  will  be  presented  in  the  Phase  II  El  TSP.  The 
recommendations  for  this  site  have  been  revised  accordingly. 


Comment  No.  8,  Section  4.1 2.2.1,  page  4-74 

Is  there  a  potential  for  groundwater  contamination  to  exist  at  this  site  due  to  high  concentrations  of 
metals? 

Response 

The  potential  for  groundwater  contamination  may  exist  at  this  site  based  on  the  high  concentrations 
of  metals.  The  recommendations  for  El  Site  SM23  have  been  revised  to  include  an  investigation  to 
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evaluate  the  potential  for  groundwater  contamination.  The  details  of  this  investigation  will  be 
provided  in  the  Phase  II  El  TSP. 


Comment  No-  9,  Section  4.12.5,  page  4-79 

The  statement  that  the  existing  analytical  data  are  considered  adequate  to  characterize  the  site  is 
questionable . 

Response 

The  statement  has  been  deleted  from  Section  4.12.5  of  the  Revised  Final  Phase  I  El  Report  (Septem¬ 
ber  1995).  Additional  field  work  at  this  location  will  be  proposed  in  the  Phase  II  El  Work  Plan.  The 
recommendations  for  this  site  have  been  revised  to  indicate  that  further  site  characterization  will  be 
performed.  The  Army  will  provide  details  of  the  Phase  II  El  field  activities  in  the  Phase  II  El  Work 
Plan. 


Comment  No.  10,  Section  4.13,  page  4-79 

How  long  has  the  range  been  used  by  the  Rod  and  Gun  Club  for  firing  shotguns? 

Response 

Fort  Benjamin  Harrison  personnel  indicate  that  the  skeet  range  has  been  used  by  the  Rod  and  Gun 
Club  to  fire  shotguns  since  approximately  the  1960s. 


Comment  No.  11,  Section  4.1 3.5,  page  4-85, 1  st  bullet 

Is  an  estimated  timeframe  set  for  the  installation  of  monitoring  wells  to  assess  potential  groundwater 
contamination  at  the  site? 

Response 

The  monitoring  wells  at  El  Site  SM24  will  be  installed  during  the  Phase  II  field  investigation.  A 
schedule  of  field  activities  will  be  provided  in  Phase  II  El  TSP. 


Comment  No.  1 2,  Section  4.1 5.5,  page  4-92 

All  carcinogenic  risks  exceed  the  surface  soil  criteria.  When  are  Phase  II  activities  scheduled  to  begin? 

Response 

The  Phase  I  investigation  conducted  at  this  site  was  discussed  during  the  February  15  and  16,  1995 
meeting  held  in  Chicago,  Illinois.  During  this  meeting  it  was  agreed  by  the  meeting  participants, 
that  additional  field  work  will  be  conducted  at  this  site  located  at  the  FBH  golf  course,  following  an 
accelerated  schedule,  to  further  characterize  possible  contaminants.  The  Phase  II  accelerated  field 
work  at  two  Golf  Course  Sites  (El  Sites  25b  and  c)  were  completed  during  the  summer  of  1995. 


6 


Harding  Lawson  Associates 


27359  07.06.00 
0913091495  CR-01 


Comments  and  Responses 


Comment  No.  1 3,  Section  4.1 6.5,  page  4-99 

Is  there  potential  for  groundwater  to  be  affected  by  contaminants  at  this  site? 

Response 

Metals  were  detected  in  subsurface  soils  at  concentrations  higher  than  background  concentrations. 
However,  the  metal  concentrations  were  low  enough  to  indicate  that  they  are  not  likely  to  be 
associated  with  site-related  activities  but  are  likely  naturally  occurring.  Therefore,  groundwater  is 
unlikely  to  have  been  adversely  affected. 

Because  this  site  is  located  within  the  boundary  of  the  FBH  Golf  Course,  additional  field  investigation 
was  conducted  during  the  summer  of  1995  at  this  site  according  to  an  accelerated  schedule. 


Comment  No.  14,  Section  4.17.3,  page  4-101 

No  further  action  is  recommended  for  this  site  on  the  basis  of  the  results  of  the  records  review  and  site 
reconnaissance .  Previous  observations  during  a  1992  archaeological  survey  noted  junk  car  parts  were 
present.  The  more  recent  site  reconnaissance  noted  minimal  household  related  debris  and  no  junk  car 
parts.  No  sampling  was  conducted  to  determine  if  hazardous  waste  or  hazardous  constituents  were 
released  into  the  environment.  The  presence  of  auto  parts  warrants  further  investigation.  Surface  and 
subsurface  soil  sampling  is  recommended. 

Response 

Because  the  auto  parts  were  removed  from  this  site,  it  is  not  possible  to  select  sampling  locations  to 
evaluate  the  possible  effect  of  the  auto  parts  on  surface  and  subsurface  soils.  The  Phase  I  El  records 
review  and  site  reconnaissance  did  not  indicate  that  hazardous  materials  or  hazardous  substances 
were  disposed  of  as  waste  by  the  Army  at  El  Site  SM25d.  Therefore,  surface  and  subsurface  soil 
sampling  is  not  recommended.  The  text  of  the  Revised  Final  Phase  I  El  Report  (September  1995)  has 
been  revised  to  clarify  the  basis  for  this  recommendation. 


Comment  No.  15,  Section  4.18.3,  page  4-103 

No  sampling  was  conducted  to  determine  if  hazardous  waste  or  hazardous  constituents  were  released 
into  the  environment  It  is  difficult  to  support  a  no  further  action  at  a  site  that  has  the  potential  for 
releasing  hazardous  waste  based  on  a  visual  inspection. 

Response 

The  Phase  I  El  records  review  and  site  reconnaissance  did  not  indicate  that  hazardous  materials  or 
hazardous  substances  were  disposed  of  as  waste  by  the  Army  at  El  Site  SM25e.  Therefore,  additional 
investigation  was  not  recommended.  The  text  of  the  Revised  Final  Phase  I  El  Report  (September 
1995)  has  been  revised  to  clarify  the  basis  for  this  recommendation. 


Comment  No.  1 6,  Section  4.21 .1 .2,  page  4-1 1 2 

The  second  to  last  sentence  in  this  section  is  repeated. 
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Response 

The  repeated  sentence  has  been  deleted  from  the  text  of  the  Revised  Final  Phase  I  El  Report 
(September  1995). 


Comment  No.  1 7,  Section  4.22.4,  page  4-1 21 , 1  st  bullet 

Information  obtained  from  the  records  review  revealed  that  a  water  treatment  facility  was  once  located 
near  this  site.  It  is  not  stated  whether  it  was  a  wastewater  or  drinking  water  facility.  Without 
knowledge  of  the  past  use  of  the  site ,  it  is  difficult  to  determine  if  the  investigation  was  adequate  to 
characterize  the  threat  to  the  environment. 

Response 

The  available  information  reviewed  during  the  Phase  I  El  records  review  does  not  provide  sufficient 
data  to  identify  whether  a  wastewater,  or  water  treatment  plant,  was  once  present  at  this  site. 

Because  of  the  uncertainty  regarding  the  past  use  of  this  site,  a  broad  suite  of  chemicals  were 
analyzed  for  during  the  Phase  I  El  including  semivolatile  organic  compounds,  herbicides,  pesticides/ 
polychlorinated  biphenyls,  metals,  anions,  cations,  total  phenols,  and  total  organic  carbon.  This  suite 
of  analytes  was  sufficient  to  detect  the  presence  of  likely  contaminants  at  the  site. 


Comment  No.  18,  Section  4.22.5,  page  4-121 

The  recommendation  refers  to  El  Site  SM25h.  El  Site  SM25h  should  be  changed  to  Site  SM25i. 

Response 

The  text  has  been  revised. 


Comment  No.  19,  Section  4.25.2,  page  4-133 

What  type  of  UXO  subsurface  location  technology  will  be  utilized? 

Response 

The  Phase  I  investigation  conducted  at  this  site  was  discussed  during  the  February  15  and  16,  1995 
meeting  held  in  Chicago,  Illinois.  During  this  meeting  it  was  agreed  by  the  meeting  participants, 
that  additional  field  work  will  be  conducted  at  this  site,  located  at  the  FBH  Golf  Course,  following  an 
accelerated  schedule,  to  further  characterize  possible  contaminants.  Details  of  the  accelerated  site 
characterization  field  program  were  provided  in  the  work  plan  prepared  for  the  U.S.  Army  Corps  of 
Engineers. 


Comment  No.  20,  Section  4.26.4,  page  4-135,  2nd  bullet 

The  text  is  confusing  and  needs  to  be  rewritten. 

Response 

The  text  (Section  4.26.4,  2nd  bullet)  has  been  revised  in  the  Revised  Final  Phase  I  El  Report 
(September  1995). 
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Comment  No.  21,  Section  4.28,  page  4-138 

This  site  includes  24  locations ,  most  of  which  were  used  for  vehicle  maintenance.  Of  the  24  locations , 
17  discharge  to  a  POTW.  The  seven  remaining  locations  go  to  the  ground  surface,  a  storm  sewer,  have 
no  identified  discharge  connection,  or  are  pumped  out.  The  recommendations  in  the  report  are  to 
sample  sediments  for  the  locations  not  connected  to  the  POTW  and  to  evaluate  exposure  pathways  and 
assess  risks.  This  is  unacceptable.  The  locations  which  are  not  connected  to  the  POTW  or  pumped  out 
should  be  connected  to  the  POTW  or  taken  out  of  service.  None  of  these  should  be  allowed  to  continue 
to  discharge  into  the  storm  sewer ,  onto  the  ground,  or  to  an  unknown  outlet . 

Response 

The  Army  has  removed  from  service  all  wash  racks,  grease  racks,  and  oil/water  separators  that  were 
not  connected  to  POTWs.  The  Army  is  planning  on  taking  interim  corrective  actions  at  the 
respective  locations  that  were  not  connected  to  the  POTW.  The  text  has  been  revised  accordingly. 


APPENDIXES 


Comment  No.  22,  Appendix  C,  page  1 0 

The  assumption  that  all  groundwater  samples  represent  the  same  statistical  population  is  not  justified. 
The  analysis  of  distribution  and  variance  (per  EPA  Interim  Final  Guidance,  1989)  should  be  performed 
prior  to  accepting  this  assumption. 

Response 

The  Army  did  not  assume  that  the  analytical  results  for  the  background  groundwater  samples  were 
from  one  population  without  justification.  The  background  groundwater  samples  were  likely 
collected  from  the  same  statistical  population  because  they  were  collected  during  one  sampling 
round  from  wells  completed  in  the  same  shallow  unconfined  aquifer  system.  However,  the  Army 
was  concerned  that  the  analytical  results  for  groundwater  samples  collected  from  wells  MW16, 
MW17,  MW24  and  SMBKGMW006  may  have  been  affected  because  of  their  proximity  to  a  former 
landfill.  Consequently,  the  Army  evaluated  the  assumption  that  the  analytical  results  for  the 
background  groundwater  samples  were  from  one  population,  by  comparing  the  analytical  results  for 
groundwater  samples  collected  the  four  suspected  wells  to  the  analytical  results  for  the  groundwater 
samples  collected  from  the  remaining  background  wells.  The  comparison  included  the  use  of  box 
plots  and  analyses  of  variance.  Because  the  comparison  indicated  the  two  populations  were  present 
analytical  results  for  groundwater  samples  collected  from  monitoring  wells  MW16,  MW17,  MW24 
and  SMBKGMW006  were  excluded  from  the  subsequent  background  concentration  calculations. 

However,  at  the  direction  of  IDEM,  the  Army  did  not  perform  a  statistical  analysis  to  identify 
background  analyte  concentrations  for  the  Revised  Final  Phase  I  El  Report  (September  1995).  The 
statistical  evaluation  at  background  concentrations  (former  Appendix  C)  has  been  deleted  from  the 
Revised  Final  Phase  I  El  Report  (September  1995). 


Comment  No.  23,  Appendix  C,  Table  C3 

This  table  is  confusing.  Explanations  are  needed. 
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It  should  be  explained  why  the  standard  deviation  values  for  the  " unknowingly "  distributed  data  were 
calculated .  Commonly ,  standard  deviation  is  a  variance  of  the  data  around  the  mean  value  in  normal 
distributions  (also  lognormal  and  otherwise  normal). 

The  units  indicated  in  the  table  are  suitable  for  the  soil  analysis  ( UgJL ).  The  results  should  be 
recalculated  per  Kg  of  the  solid  matrix  in  dry  weight. 

Response 

At  the  direction  of  IDEM,  the  Army  will  not  perform  a  statistical  analysis  to  identify  background 
analyte  concentrations  for  the  Revised  Final  Phase  I  El  Report  (September  1995).  The  table 
referenced  in  this  comment  has  been  deleted  from  the  report. 


Comment  No.  24,  Appendix  C,  Table  C6 

Same  concerns  as  Table  C3 . 

Response 

Please  see  the  response  to  Appendix  C,  Table  C3. 

Comment  No.  25,  Appendix  C,  Table  C9 

Same  concerns  as  Table  C3 . 

Response 

Please  see  the  response  to  comment  on  Appendix  C,  Table  C3. 


Comment  No.  26,  Appendix  D 

There  are  no  analytical  results  for  the  groundwater  present  in  Appendix  D.  The  data  should  be 
attached  to  the  document  for  the  review . 

Response 

Analytical  results  for  groundwater  collected  from  El  Sites  1,3,  and  4  are  presented  in  Tables  D2,  D4, 
and  D6,  respectively  (Final  Phase  I  El  Report,  July  1994).  (El  Sites  1,  3,  and  4  are  the  only  El  Sites 
where  groundwater  was  sampled.)  Analytical  results  for  background  groundwater  samples  are 
presented  in  Appendix  D  of  the  Revised  Final  Phase  I  El  Report  (September  1995). 


Comment  No.  27,  Appendix  E 

The  overall  quality  assessment  of  the  groups  of  data  is  presented.  There  is  no  QA/QC  discussion  on  the 
sample  by  sample  basis  for  each  target  analyte  as  required  by  the  National  Functional  Guidelines  for 
both  Organic  and  Inorganic  Data  review.  The  validation  of  the  data  can  not  be  done. 
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Response 

Data  validation  of  analytical  results  for  samples  collected  from  selected  sites  was  conducted  in 
accordance  with  the  Quality  Assurance  Project  Plan  (QAPP)  prepared  for  the  FBH  investigation.  The 
general  summary  of  the  results  of  the  data  validation  (included  in  Appendix  E)  was  intended  to 
provide  an  overall  assessment  of  data  quality,  and  was  not  specific  to  the  sample  level.  Data 
validation  worksheets  were  prepared  during  data  validation.  Data  validation  worksheets  provide  data 
validation  information  specific  to  individual  samples  for  all  FBH  Phase  I  validated  analytical  results, 
and  were  provided  to  IDEM  on  November  10,  1994.  IDEM  reviewed  the  data  validation  summary 
worksheets  and  announced  during  the  February  15  and  16,  1995  meeting  held  in  Chicago,  Illinois, 
that  the  Phase  I  analytical  results  are  acceptable  for  site  characterization  and  risk  assessment. 


Comment  No.  28,  Appendix  D,  All  Tables 

These  tables  have  some  qualifiers  (C,D,S,F,P)  that  were  not  identified  in  the  table  legends  nor  in 
Appendix  E.  Please  clarify. 

Response 

Definitions  of  the  qualifiers  identified  by  the  reviewer  are  as  follows: 

C  Analysis  was  confirmed 

D  Duplicate  analysis 

S  Non-target  analyte  analyzed  for  and  detected 

F  Sample  filtered  prior  to  analysis 

P  Results  less  than  reporting  limit  but  greater  than  instrument  detection  limit 

Explanations  for  data  qualifiers  have  been  added  to  Appendix  C  of  the  Revised  Final  Phase  I  El 
Report  (September  1995). 


Comment  No.  29,  Appendix  F 

The  concern  with  the  risk  data  needs  to  be  explained.  The  " Target  Restoration  Goals"  do  not  necessarily 
match  the  reference  standards  indicated  in  such  EPA  document  as  Risk  Based  Concentrations.  It  is 
understood  that  the  site-specific  conditions  will  contribute  to  the  difference  in  the  risk  derived  data .  It 
is  recommended  to  compare  the  proposed  levels  with  the  reference  concentrations  and  discuss  the 
major  discrepancies  prior  to  implementation  of  the  remedial  plans. 

The  " Target  Restoration  Goals"  are  absent  for  chemicals  such  as  Lead,  Mercury,  PAH’s,  etc.  This  should 
be  addressed  and  corrected. 


Response 

Target  restoration  goals  were  developed  in  association  with  the  Phase  I  Screening  Risk  Evaluation 
and  Screening  Hazard  Evaluation.  As  noted  in  response  to  Comment  No.  16,  at  the  direction  of  the 
regulatory  agencies,  the  Phase  I  Screening  Risk  Evaluation  and  Screening  Hazard  Evaluation  will  not 


27359  07.06.00 
0913091495  CR-01 


Harding  Lawson  Associates 


11 


Comments  and  Responses 


be  included  in  the  Revised  Final  Phase  I  El  Report  Accordingly,  TRGs  have  been  removed  from  the 
Phase  I  El  Report. 
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Phase  I  El  Report 
IN4  210  090  003 
September  18,  1995 


RESPONSES  TO  U.S.  ENVIRONMENTAL  PROTECTION  AGENCY  COMMENTS 
REGARDING  THE  FINAL  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA, 

July  18, 1994 


RESPONSES  TO  U.S.  ENVIRONMENTAL  PROTECTION  AGENCY  COMMENTS 
REGARDING  THE  FINAL  PHASE  I  ENVIRONMENTAL  INVESTIGATION 
REPORT  FOR  FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA, 

July  18,  1994 


GENERAL  COMMENTS 

I  have  reviewed  the  above  referenced  report  for  this  base  and  have  the  following  comments.  I  did  not 
review  the  statistical  analysis  of  this  background  data  as  this  is  a  RCRA  and  not  a  Superfund 
requirement.  However ,  I  am  confused  as  to  how  the  UTL  is  in  some  cases  greater  than  the  maximum 
detected  value.  I  am  also  disappointed  to  find  my  previous  comment  of  including  all  data  hits 
regardless  of  their  comparison  to  background  in  the  summary  tables.  Random  checks  with  Appendix  D 
and  site  summary  tables  indicate  a  number  of  discrepancies  which  bring  into  question  whether  this 
data ,  that  was  left  out  of  the  summary  tables ,  was  evaluated  in  the  risk  assessment.  These  issues  will 
need  to  be  resolved  in  our  meeting  on  the  31st. 

Response 

The  Upper  Tolerance  Limit  (UTL)  is  the  value  below  which  95  percent  of  a  given  population  is 
expected  to  occur.  Because  it  is  a  statistical  estimate  for  small  data  sets,  it  is  likely  that  the  UTL  will 
exceed  the  maximum  reported  detected  value,  as  it  did  with  background  samples  collected  at  Fort 
Benjamin  Harrison  (FBH). 

Because  inorganic  compounds  occur  naturally,  only  those  concentrations  exceeding  background 
concentrations  are  provided  in  the  site  summary  tables.  All  analytical  results  (detects  and  nonde- 
tects)  for  samples  collected  at  El  sites  are  provided  in  Appendix  D  of  the  Final  Phase  I  Environmental 
Investigation  (El)  Report  (July  1994). 

The  Army  is  unable  to  identify  discrepancies  between  the  analytical  results  reported  in  Appendix  D 
and  the  analytical  results  reported  in  the  respective  Section  4.0  site  summary  tables.  Analytical 
results  exceeding  background  concentrations,  as  defined  by  UTL  values,  were  identified  as  chemicals 
of  concern  for  each  El  site.  These  chemicals  of  concern  are  identified  in  the  site  summary  tables. 

Outliers  were  evaluated  in  the  Final  El  Report  (July  1994)  using  Dixon’s  Test  for  Outlier  Detection. 
Results  from  this  analysis  indicated  that  in  data  sets  containing  one  detected  value  and  several 
nondetected  values,  the  detected  value  was  an  outlier.  However,  HLA  overrode  the  results  of  the 
Dixon’s  test  in  instances  where  the  detected  value  was  within  a  factor  of  five  of  the  reporting  limit 
(i.e.,  values  within  five  times  the  reporting  limit  were  not  discarded  as  outliers).  This  approach  was 
taken  to  retain  low-level  background  concentrations  of  compounds  that  were  likely  to  be  present  in 
other  background  samples,  but  at  concentrations  less  than  their  respective  reporting  limits. 

At  the  direction  of  the  Indiana  Department  of  Environmental  Management  (IDEM),  the  Army  did  not 
include  a  statistical  analysis  to  identify  background  analyte  concentrations  for  the  Revised  Final 
Phase  I  El  Report  (September  1995).  Background  analyte  concentrations  were  provided  by  IDEM. 
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SPECIFIC  COMMENTS 
Comment  No.  1,  Table  2-3 

ABEE  1  -  The  PA  states  there  is  no  evidence  of  a  release.  On  what  is  this  based,  visual  inspection? 

As  hazardous  materials  are  stored  outside  on  pallets,  it  is  probably  safe  to  assume  that 
through  use,  some  spillage  may  have  occurred  on  the  ground  immediately  adjacent.  The 
previous  statement  regarding  no  releases  at  the  site  should  be  backed  up  by  a  sample  in 
this  area. 

Response 

The  Enhanced  Preliminary  Assessment  (PA)  (Roy  F.  Weston,  1992,  p.  3-8),  states  that  "no  evidence 
was  found  of  known  or  suspected  major  releases  or  spills  of  hazardous  waste  associated  with  the 
Field  Print  Shop  (USAHEA,  1987)." 

The  waste  storage  area  is  located  on  a  concrete  loading  dock  and  spillage  onto  unpaved  ground  is 
unlikely  to  occur.  Sampling  at  this  location  is  not  appropriate  at  this  time. 


Comment  No.  2,  Table  2-3 

ABEE  2  -  The  same  probably  seems  to  exist  here  and  there  is  no  sampling  to  show  evidence  either 
way  regarding  a  release.  However,  1  agree  with  your  conclusions,  as  the  most  likely 
exposure  route  is  the  drain  which  goes  into  the  sanitary  sewer  and  would  probably  be 
treated  down  the  line.  If  there  ever  was  a  problem  here,  it  is  now  elsewhere . 

Response 

No  response  is  required. 


Comment  No.  3,  Table  2-3 

ABEE  4  -  How  will  the  staining  areas  be  addressed.  This  should  be  discussed  prior  to  transfer. 

Response 

Building  cleanup  for  release  is  not  part  of  the  FBH  EI.  The  Army  will  address  this  concern 
separately. 


Comment  No.  4,  Table  2-3 

ABEE  6  -  Same  comment  as  area  4.  The  cleaning  procedure  and  disposal  of  any  material  should  be 
identified. 

Response 

Building  cleanup  for  release  is  not  part  of  the  FBH  EI.  The  Army  will  address  this  concern 
separately. 
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Comment  No.  5,  Table  2-3 

AREE  10  -  Some  sampling  should  have  occurred  in  the  storm  drain  outfall  to  rule  out  a  substantial 
release  as  staining  was  noted  by  the  drain,  and  the  storm  drain  water  is  not  treated .  I 
agree  with  the  sampling  of  all  outdoor  areas  especially  Building  422. 

Response 

The  floor  drain  near  the  POL  Accumulation  Area  in  Building  424  will  be  evaluated  to  verify  that  it 
discharges  to  the  storm  sewer,  as  reported  in  the  Enhanced  PA  (Roy  F.  Weston,  1992).  If  the  storm 
sewer  outfall  is  located,  sampling  in  the  outfall  area  will  be  conducted  as  part  of  the  Phase  II  El  field 
program  for  El  Site  28,  Wash  Racks,  Grease  Racks,  and  Oil/Water  Separators. 

Sampling  of  outdoor  areas  at  Building  422  (Roads  and  Grounds  Vehicle  Maintenance  Shop,  Solid 
Waste  Management  Unit  [SWMU]  #FBH6)  was  conducted  during  the  Phase  I  Resource  Conservation 
and  Recovery  Act  (RCRA)  Facilities  Investigation  (RFI).  Results  of  these  activities  are  provided  in  the 
Final  Phase  I  RFI  Report. 


Comment  No.  6,  Table  2-3 

AREE  11  -  The  5th  November  incident  is  far  too  sketchy  to  rule  out  not  sampling  the  ditch.  This 
should  be  done. 

Response 

The  Army  will  review  available  information  regarding  the  November  5,  1988,  incident  to  assess 
whether  additional  sampling  at  Building  33  should  be  included  in  the  Phase  II  EI. 


Comment  No.  7,  Table  2-3 

AREE  24  -  Another  round  of  MW  sampling  should  be  done  to  rule  out  the  presence  of  lead  and  Barium 
(I  think  this  was  proposed). 

Response 

The  Army  has  periodically  monitored  groundwater  quality  at  the  closed  West  Sanitary  Landfill.  The 
Army  has  arranged  for  the  U.S.  Geological  Survey  to  set  up  a  groundwater  sampling  program  to 
continue  groundwater  monitoring  at  the  closed  West  Sanitary  Landfill. 


Comment  No.  8,  Table  2-3 

AREE  29  -  More  investigation  is  needed.  Conclusions  cannot  be  drawn  from  observing  the  area  from 
the  fence,  especially  regarding  staining  and  drainage. 

Response 

The  Base  Closure  Team  has  evaluated  the  Ammunition  Storage  Area  and  has  determined  that  further 
investigation  of  this  area  will  not  be  required. 


27359  07.06.00 
0830091495  CR-02 


Harding  Lawson  Associates 


3 


Comments  and  Responses 


Comment  No.  9,  Section  3.2.2 

I  see  6  soil  boring  locations,  are  you  including  a  MW  in  the  count  of  7?  Please  clarify. 

Response 

The  number  of  background  soil  borings  as  described  in  Section  3.2.2  is  not  very  clear.  Originally, 
seven  background  soil  borings  were  proposed.  However,  because  of  shallow  water  table  conditions  at 
some  locations,  samples  could  not  be  collected  at  the  target  depths  and  meet  the  sampling  condition 
of  collecting  the  samples  above  the  water  table.  Therefore,  additional  borings  were  drilled  at  other 
locations  where  the  water  table  was  deeper  to  collect  the  additional  subsurface  soil  samples  for 
statistical  analysis.  Section  3.2.2  has  been  revised  to  clarify  the  number  and  location  of  background 
soil  samples. 


Comment  No.  1 0,  Section  4.1 .5 

I  generally  agree  with  your  conclusion  for  no  further  action.  However,  there  is  no  metals  analysis  on 
groundwater  and  soil  data  shows  elevations  of  Thallium,  Beryllium,  Lead,  Selenium  and  Vanadium .  It 
is  doubtful  that  the  concentrations  found  here  would  cause  a  risk  in  either  media,  but  it  is  hard  to  say 
for  certain  without  the  data.  As  Vanadium  was  not  included  in  the  summary  table,  was  it  included  in 
the  risk  assessment? 

Response 

El  Site  1  was  used  as  an  Auto  Craft  Shop.  It  is  unlikely  that  the  slightly  elevated  concentrations  of 
thallium,  beryllium,  lead,  and  selenium  are  attributed  to  any  activities  at  the  site.  Rather,  these  are 
thought  to  represent  concentrations  of  naturally  occurring  metals  in  soil.  Therefore,  a  groundwater 
investigation  to  assess  groundwater  metals  concentrations  is  not  warranted.  However,  the  recom¬ 
mended  Phase  II.  El  activities  for  this  site  include  resampling  of  groundwater  to  confirm  the  absence 
of  VOCs  in  groundwater  collected  from  this  site.  (Section  4.1.4  of  the  Revised  Final  Phase  I  El 
Report,  September  1995). 

Table  4.3  of  the  Final  El  Report  (July  1994)  indicates  that  vanadium  was  not  detected  above  the 
background  UTL.  Because  vanadium  was  below  the  UTL,  it  was  not  included  in  the  screening  risk 
assessment  and  is  not  included  in  the  summary  table.  However,  at  the  direction  of  IDEM,  the 
previous  statistical  analysis  of  background  sample  analytical  results  has  been  deleted  from  the 
Revised  Final  El  Report  (September  1995).  Background  screening  is  based  upon  concentrations 
provided  by  IDEM. 


Comment  No.  1 1 ,  Section  4.3 

It  is  unclear  why  the  groundwater  samples  were  not  analyzed  for  metals.  Please  explain.  Groundwater 
at  the  site  is  noted  to  have  a  predominantly  northwesterly  flow  direction.  For  this  site,  the  direction  of 
groundwater  is  noted  as  toward  the  northeast.  Is  this  an  error?  Could  the  reported  flow  direction  be  a 
result  of  difficulties  experienced  while  installing  monitoring  wells  at  this  site?  Again  there  are  a 
number  of  elevated  metals  here,  do  they  have  some  peculiar  characteristic  that  would  preclude  their 
potential  migration  into  groundwater? 

Response 

The  sampling  program  at  this  site  was  presented  in  the  Phase  I  Technical  Sampling  Plan  (TSP).  El 
Site  3  is  a  former  PX  gasoline  station.  Potential  contamination  at  the  site  would  most  likely  result 
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from  the  storage  of  fuels  and  waste  oils  or  solvent  usage.  The  Army  addresses  the  storage  of  fuels 
and  waste  oils  in  underground  storage  tanks  (USTs)  under  other  environmental  programs.  Therefore, 
the  former  USTs  were  not  included  in  the  Phase  I  El  investigation  at  the  site.  The  Phase  I  El  focused 
on  possible  disposal  of  waste  oil  and  solvents  through  soil-gas  sampling.  Subsurface  soil  and 
groundwater  sampling  were  to  be  implemented  if  the  soil-gas  sampling  indicated  a  potential  for 
subsurface  contamination.  Although  waste  oil  may  contain  metal  contaminants,  these  metals  are 
unlikely  to  be  released  from  the  waste  oil  into  groundwater  as  dissolved  metals.  Therefore,  analysis 
of  groundwater  samples  was  limited  in  the  Phase  I  El  TSP  to  organic  contaminants  (volatile  organic 
compounds  [VOCs]  and  total  petroleum  hydrocarbons  [TPH]). 

The  reported  groundwater  flow  direction  is  not  an  error.  Water-level  measurements  obtained  on 
February  14,  1994,  indicate  (Final  Phase  I  El  Report,  p.  3-38)  that  basewide  groundwater  flow  in  the 
unconfined  flow  system  is  generally  to  the  northwest  with  local  variations.  Portions  of  Site  El  3  are 
located  on  the  side  of  a  hill  near  a  small  stream.  As  a  result,  the  shallow  groundwater  in  this  area 
may  be  influenced  by  the  site  topography.  Measured  water  levels  in  the  four  monitoring  wells  at  El 
Site  3  indicted  that  groundwater  flow  was  to  the  northeast  toward  the  stream. 

There  is  no  peculiar  characteristic  that  would  preclude  metals  in  the  soil  from  migrating  into 
groundwater.  However,  with  the  possible  exception  of  lead,  which  is  below  EPA  recommended 
screening  levels,  there  is  no  reason  to  believe  the  metals  found  during  the  Phase  I  El  are  not  naturally 
occurring  or  that  the  metals  are  not  being  released  at  natural  rates  to  groundwater. 

Metals  were  detected  slightly  above  background  concentrations  in  some  subsurface  soil  samples, 
primarily  in  the  sample  collected  at  6.5  feet  in  Boring  EI003SB001.  Lead  was  the  metal  identified 
most  frequently  above  background  in  the  range  of  34.6  to  88.1  milligrams  per  kilogram  (mg/kg).  (The 
recommended  screening  level  for  lead  in  soil  is  400  parts  per  million  [ppm}.)  (OSWER  Direct¬ 
ive  9355.4-12,  1994).  Other  metals  detected  at  the  site  include  arsenic,  barium,  beryllium,  cadmium, 
chromium,  cobalt,  iron,  manganese,  selenium,  thallium,  and  zinc.  These  metals  were  detected  less 
frequently  above  the  established  background  concentrations  and  probably  are  unrelated  to  known 
activities  at  the  site.  Based  on  the  low  concentrations  of  the  metals  in  subsurface  soil,  and  the 
absence  of  organic  contamination,  additional  groundwater  sampling  at  this  site  for  metals  analysis  is 
not  warranted.  However,  recommended  Phase  II  El  activities  for  this  site  include  resampling  of 
groundwater  to  confirm  the  absence  of  VOCs  (Section  4.3.4  of  the  Revised  Final  Phase  I  El  Report, 
September  1995)  in  groundwater  collected  at  this  site. 


Comment  No.  1 2,  Section  4.4.2.2 

Were  the  subsurface  soil  samples  analyzed  for  pesticides  where  they  had  been  found  in  surface  soils?  If 
not  explain  why. 

Response 

Pesticides  were  not  analyzed  for  in  subsurface  soil  samples  where  pesticides  were  found  in  surface 
soil  because  this  site  was  not  being  investigated  for  pesticide  contamination.  Pesticides  were 
analyzed  for  in  a  limited  number  of  surface  samples  coincidentally  with  the  analysis  of  polychlorin¬ 
ated  biphenyls  (PCBs)  to  confirm  PCB-screening  analysis.  Although  pesticides  were  detected  slightly 
above  background  concentrations,  only  one  pesticide  was  detected  at  a  level  slightly  above  its 
corresponding  target  restoration  goal  (TRG).  The  pesticides  detected  are  not  considered  to  be 
associated  with  past  site  activities,  but  are  more  consistent  with  pesticide  concentrations  detected  in 
other  soil  samples  around  the  base.  However,  subsurface  soils  will  be  analyzed  for  pesticides  during 
the  Phase  II  EL  The  recommendations  will  be  revised  to  include  these  analyses  and  the  text  will  be 
revised  to  indicate  that  pesticides  are  not  considered  to  be  related  to  site-specific  activities. 
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Comment  No-  13,  Section  4.4.3 

Why  was  a  residential  use  scenario  considered  for  groundwater  if  it  is  unlikely  that  future  residents 
would  obtain  domestic  water  from  this  aquifer,  rather  than  from  a  public  supply  system? 

Response 

The  most  conservative  assumption  was  used  for  the  screening  risk  evaluation. 


Comment  No.  14,  Section  4.4.5 

Expound  on  the  recommended  additional  site  investigation  for  this  site.  Also,  groundwater  should 
probably  be  analyzed  for  pesticides. 

Response 

The  Phase  II  El  will  include  analyzing  groundwater  samples  for  pesticides.  Recommended  Phase  II 
El  activities  for  this  site  are  provided  in  Section  4.4.4  of  the  Revised  Final  Phase  I  El  Report 
(September  1995).  The  details  of  the  additional  site  investigation  will  be  provided  in  the  Phase  II 
El  TSP,  which  will  be  submitted  for  agency  review. 


Comment  No.  15,  Section  4.5.5 

/  believe  borehole  4  is  above  Indiana  cleanup  limits  and  therefore  some  action  is  required.  In  addition, 
if  diesel  fuel  was  encountered  in  the  soils,  is  it  not  also  likely  that  it  could  be  present  in  the  relatively 
shallow  groundwater?  A  groundwater  investigation  is  believed  necessary  to  fully  assess  impacts  to  all 
potentially  effected  media,  unless  residential  GW  use  can  be  ruled  out  and  it  can  be  shown  that  this 
formation  is  not  hydraulically  connected  to  the  principle  water  bearing  formation. 

Response 

The  concentration  of  diesel  fuel  in  one  subsurface  soil  sample  collected  from  soil  Boring  EI005SB003 
was  520  mg/kg  and  is  greater  than  the  100  mg/kg  total  petroleum  hydrocarbon  maximum  level  of  soil 
contamination  allowed  to  remain  onsite  based  on  IDEM  clean-up  levels  (IDEM,  1993).  Nearby 
monitoring  wells  will  be  sampled  during  the  Phase  II  field  investigation  to  assess  any  impact  to 
groundwater  from  activities  at  Site  EI4.  The  details  of  this  groundwater  evaluation  will  be  presented 
in  the  Phase  II  El  TSP.  The  text  has  been  revised  to  include  a  discussion  of  the  occurrence  of  diesel 
fuel  and  a  recommended  evaluation  of  the  potential  for  groundwater  contamination. 


Comment  No.  1 6,  Section  4.6.5 

Some  organic  soil  sampling  needs  to  be  done  here  as  well  since  POL  and  other  chemicals  were  stored 
here.  In  addition,  Arsenic  and  Lead  seems  to  be  elevated  and  should  be  examined. 

Response 

Additional  organic  soil  sampling  for  polynuclear  aromatic  hydrocarbon  (PAH)  compounds  is  recom¬ 
mended  in  the  Final  Phase  I  El  Report  (July  1994).  Although  the  purpose  of  this  sampling  is  related 
to  identifying  PAH  compounds  related  to  coal  storage,  many  of  these  compounds  are  also  found  in 
petroleum,  oils,  and  liquids  (POLs). 
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The  POLs  and  other  chemicals  identified  in  Section  4,6. 1.1  of  the  Final  Phase  I  El  Report  (July  1994), 
Records  Review,  were  incorrectly  included  with  this  site,  the  Former  Coal  Storage  Yard,  which  is 
located  near  the  Heating  Plant  Building  (Building  2).  In  the  Enhanced  PA  (Roy  F.  Weston,  1992),  the 
Former  Coal  Storage  Yard  (AREE  30)  and  the  Heating  Plant  Building  (Building  2,  AREE  13)  were 
evaluated  separately.  For  the  Former  Coal  Storage  Yard  (AREE  30),  the  Enhanced  PA  recommended 
additional  soil  sampling  with  analysis  for  metals  and  pH.  This  recommendation  was  implemented 
during  the  Phase  I  EL  For  the  Heating  Plant  Building  (AREE  13),  the  Enhanced  PA  recommended 
that,  prior  to  accessing  the  property,  waste  laboratory  chemicals  and  reagents  be  properly  disposed  of, 
and  that  the  remaining  laboratory  and  water  treatment  chemicals  be  removed  and  all  exposed 
surfaces  be  cleaned.  The  information  on  POLs  and  other  chemicals  was  taken  from  the  description 
of  activities  at  the  Heating  Plant  Building  (Building  2,  AREE  13)  and  is  not  related  to  the  former  coal 
storage  yard.  This  information  regarding  the  Heating  Plant  Building  has  been  removed  from  the 
Revised  Final  Phase  I  El  Report  (September  1995). 

Arsenic  exceeded  background  concentrations  in  one  subsurface  sample  (Final  Phase  I  El  Report,  July 
1994).  However,  the  screening  risk  evaluation  indicated  that  incremental  risk  from  arsenic  is  less 
than  the  subsurface  soil  criteria  (carcinogenicrisk  of  less  than  1  x  10'5  and  a  hazard  index  of  2.0). 

The  slightly  elevated  concentration  of  lead  is  not  considered  indicative  of  contamination  associated 
with  site  activities.  As  stated  in  the  Enhanced  PA  (page  3-49),  background  concentrations  of 
chromium,  iron,  lead,  and  zinc  tend  to  be  higher  in  glacial  tills  than  in  other  lithologic  formations. 

In  addition,  lead  was  detected  at  a  maximum  concentration  of  184  mg/kg,  which  is  below  the 
recommended  screening  level  of  lead  in  soil  (400  ppm)  based  on  EPA  guidance  (OSWER  Direc¬ 
tive  9355,  4-12,  1994). 


Comment  No.  17,  Section  4.7.2.1  and  4.7.2.2 

Is  it  correct  to  state  that  dissolved  metals  including  antimony,  arsenic ,  calcium ,  copper,  iron,  magne¬ 
sium,  manganese,  potassium,  sodium,  and  zinc  are  commonly  found  throughout  the  installation  are 
not  necessarily  related  to  site  activities?  Should  the  statement  be  taken  to  mean  that  these  metals  were 
present  at  concentrations  at  or  near  background?  Note  that  the  last  line  on  page  4.45  indicates  that 
the  concentration  of  arsenic  and  several  pesticides  appear  to  confirm  that  the  basement  had  been  used 
for  pesticide  storage.  Is  it  likely  that  some  of  the  previously  listed  metals  may  have  resulted  from 
pesticide  storage  activities? 

Response 

Dissolved  metals  in  surface-water  samples  were  detected  near  or  less  than  background  levels  at 
Site  SM18.  These  concentrations  are  consistent  with  those  detected  throughout  the  installation. 
Therefore,  they  are  not  interpreted  to  be  associated  with  site-related  activities.  The  text  will  be 
revised  to  reflect  this  clarification.  The  presence  of  arsenic  at  high  concentrations  in  one  sediment 
sample  may  be  related  to  pesticide  storage. 


Comment  No.  1 8,  Section  4.7.3 

The  screening  Risk  evaluation  should  be  deferred  until  additional  soil  sampling  has  been  conducted, 
and  the  recommended  groundwater  investigation  is  completed. 

Response 

A  screening  risk  evaluation  was  not  performed  for  this  site  because  samples  were  collected  from  the 
basement  of  Building  27.  However,  during  the  February  15  and  16,  1995,  meeting  among  the  Army, 
IDEM,  Region  V  EPA,  and  their  consultants,  the  Army  agreed  to  not  include  the  screening  risk 
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evaluation  in  the  Revised  Final  Phase  I  El  Report  (September  1995)  at  the  direction  of  the  regulatory 
agencies. 


Comment  No.  19,  El  Site  SM22 

It  is  unclear  why  the  sampling  activities  were  conducted  approximately  120  feet  west  of  Building  811 
and  812.  Was  this  the  general  direction  and  extent  of  the  firing  range? 

Response 

Sampling  was  conducted  along  a  hill  that  acts  as  a  backstop  for  the  fixing  range. 


Comment  No.  20 

Why  is  the  cyanide  detect  considered  a  laboratory?  artifact?  Was  it  coincidental  that  cyanide  analysis 
was  requested ,  or  would  cyanide  be  typically  associated  with  firing  range  contaminants .  The  down¬ 
stream  extent  of  sediment  metal  contamination  has  not  been  sufficiently  delineated  to  determine  any 
kind  of  action  without  further  sampling.  Is  there  any  potential  for  groundwater  contamination  by 
metals  to  exist  at  the  site ,  given  the  reported  elevated  concentrations  in  the  surface  soil?  Would  other 
data  such  as  soil  pH  and  other  soil  characteristics  influence  the  potential  migration  of  metals  into  the 
underlying  groun dwater? 

Response 

The  cyanide  detect  is  considered  a  laboratory  artifact  because  it  was  detected  in  only  one  of  the 
11  surface  soil  samples  collected  at  a  value  close  to  the  reporting  limit.  The  analysis  of  cyanide  is 
coincident  to  the  metals  analysis  requested.  The  Naval  Facilities  Engineering  Command  sponsored  a 
study  involving  assessment  of  small  arms  ranges.  In  the  resulting  report,  it  was  concluded  that 
elevated  levels  of  metals  in  soil  occur  at  the  ranges.  Cyanide  was  not  noted  as  a  chemical  found  in 
the  soil  at  these  sites  (Heath,  1991). 

Basewide  sediment  samples  were  collected  at  the  confluence  of  Schoen  Creek  and  Lawrence  Creek, 
downstream  of  El  Site  SM22  (RFI,  Section  4.8. 1.2).  Additional  downstream  sampling  will  be 
evaluated  during  preparation  of  the  Phase  II  work  plans  for  this  project,  if  necessary. 

The  Army  acknowledges  that  the  potential  for  groundwater  contamination  at  this  site  exists  given  the 
high  concentrations  of  metals  in  soil.  The  Army  will  develop  a  plan  for  evaluating  this  potential,  the 
details  of  which  will  be  presented  in  the  Phase  II  TSP.  The  recommendations  presented  in  the  El 
will  be  revised  accordingly. 

Soil  characteristics  such  as  soil  pH  do  influence  the  potential  migration  of  metals  into  groundwater. 
Some  metals  (e.g.,  lead)  are  more  mobile  under  low  pH  conditions  and  relative  immobile  under 
neutral  pH  conditions. 


Comment  No.  21,  Section  4.12.1 

What  is  the  purpose  of  the  metal  loading  calculations?  What  did  they  show? 
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Response 

The  metals  loading  calculations  were  used  to  identify  potential  sources  of  metals  contamination 
contributing  to  surface  water  or  streams.  The  results  of  these  calculations  presented  in  the  Revised 
Final  Phase  I  El  Report  (September  1995)  indicate  (Section  4.12.2.4)  that  El  Site  SM23  (State  Police 
Pistol  Range)  is  a  source  of  lead  and  copper  in  surface  water  in  the  adjacent  stream. 


Comment  No.  22,  Section  4.12.2.3 

Mg  levels  seem  to  be  very  high.  Do  you  have  any  explanations  for  this? 

Response 

Magnesium  is  a  common  constituent  of  geologic  metals  and  a  major  ion  in  natural  water.  Magne¬ 
sium  is  not  a  regulated  substance  and  there  is  no  regulatory  guidance  for  magnesium  in  environmen¬ 
tal  media.  In  the  September  14,  1994,  meeting  among  the  Army,  IDEM,  and  Region  V  EPA,  it  was 
agreed  that  four  metals  (aluminum,  calcium,  magnesium,  and  potassium)  did  not  need  to  be 
addressed  in  the  RFI  and  El  at  FBH. 


Comment  No.  23,  Section  4.12.5 

Again,  the  recommendations  for  remediation  of  affected  media  will  be  difficult  as  volumes  and  extent  of 
contamination  have  not  been  sufficiently  delineated.  The  extent  of  contamination  must  be  completely 
characterized  or  the  FS  won't  address  all  of  it. 

Response 

The  Army  is  examining  field  screening  techniques  to  further  evaluate  the  extent  of  metals  contamina¬ 
tion  in  soil  during  the  Phase  II  El  field  program.  An  evaluation  of  the  potential  for  groundwater 
contamination  will  be  conducted  during  the  Phase  II  El.  The  details  of  these  investigations  will  be 
provided  in  the  Phase  II  El  TSP.  The  recommendations  in  Section  4.12.5  have  been  revised 
accordingly.  The  extent  of  contamination  in  sediment  will  be  evaluated  during  the  Phase  II  EL 


Comment  No.  24,  El  Site  SM24 

Again ,  have  you  sufficiently  determined  the  extent  of  contamination?  Iso-concentration  drawings  would 
help.  Does  CMS  refer  to  a  RCBA  Corrective  Measure  Study? 

Response 

Further  investigation  of  historic  activities  at  FBH  by  the  Army  indicates  that  the  firing  ranges  in  the 
vicinity  of  the  skeet/rifle  range  are  more  extensive  than  was  known  when  the  Phase  I  TSP  was 
prepared.  As  a  result,  it  appears  that  the  extent  of  contamination  has  not  been  fully  characterized. 
Therefore,  it  is  recommended  that  additional  surface  soil  samples  be  collected  at  the  site  dining  the 
Phase  II  El.  The  details  of  this  sampling  will  be  presented  in  the  Phase  II  El  TSP.  The  text 
(Section  4.13.4,  Revised  Final  Phase  I  El  Report,  September  1995)  has  been  revised  to  include  this 
recommendation. 

The  acronym,  CMS,  does  refer  to  a  RCRA  corrective  measure  study.  Because  the  site  is  now  an  El 
site,  an  alternatives  analysis  will  be  performed  at  sites  where  significant  levels  of  contamination  have 
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been  identified.  The  text  of  the  Revised  Final  Phase  I  El  Report  (September  1995)  has  been  revised 
accordingly. 


Comment  No.  25,  El  Site  SM25a 

A  composite  of  trench  soil  sent  in  for  general  analysis  would  be  more  revealing  than  a  visual  determin- 
ation .  I  think  you  would  be  hard  pressed  to  support  a  statement  of  no  further  action  on  a  visual 
determination.  You  should  concentrate  on  whether  there  was  any  basis  in  the  first  place  to  believe 
hazardous  substances  were  disposed  of  here. 

Response 

Excavation  of  this  site  does  not  appear  to  be  warranted.  Based  on  the  historical  records  search  and 
visual  inspection,  there  is  no  reason  to  suspect  that  hazardous  materials  or  substances  were  disposed 
of  by  the  Army  as  waste  materials  at  the  site  as  indicated  in  Section  4.14  of  the  Revised  Final  El 
Report  (September  1995). 


Comment  No.  26,  Section  4.15.5 

The  PAH  levels  are  not  significant  here.  I  would  concentrate  further  study  on  the  extent  and  exposure 
attributed  to  lead.  Also ,  how  do  you  average  1  out  6  PAH  concentrations  m  the  risk  screening 
evaluation? 

Response 

The  Army  agrees  that  the  PAH  levels  are  not  significant  and  will  reassess  the  recommended  further 
evaluation  of  PAH  levels  in  soil.  The  highest  concentration  of  lead  detected  at  this  site  is 
123.5  mg/kg.  Based  on  OSWER  Directive  9355.4-12,  Revised  Interim  Soil  Lead  Guidance  for  CERCLA 
and  RCRA  sites  (EPA,  1994),  the  screening  level  for  lead  in  residential  soil  is  400  ppm.  Using  the 
screening  level  in  this  directive,  lead  is  not  considered  to  be  a  problem  at  this  site. 

The  detection  of  PAH  compounds  in  one  sample  (SM25bSS001)  warrants  an  assessment  of  the  risk 
associated  with  these  compounds.  Because  exposure  is  based  on  average  site  conditions,  a  value  of 
one-half  of  the  quantitation  limit  was  used  for  samples  below  the  quantitation  limit  to  assess  an 
average  concentration  for  the  site.  These  five  values  were  added  to  the  detected  concentration  for  the 
one  sample  and  averaged.  The  average  value  was  used  in  the  screening  risk  evaluation. 

The  Phase  I  investigation  conducted  at  this  site  was  discussed  during  the  February  15  and  16,  1995, 
meeting  held  in  Chicago,  Illinois.  During  this  meeting,  it  was  agreed  by  the  meeting  participants  that 
additional  field  work  will  be  conducted  at  this  site  located  at  the  FBH  golf  course,  following  an 
accelerated  schedule,  to  further  characterize  possible  contaminants.  The  accelerated  field  work  at  the 
Golf  Course  Sites  was  conducted  during  summer  1995. 


Comment  No.  27,  Section  4.16.4 

How  do  you  conclude  that  subsurface  metal  exceedences  are  not  site  related?  Al,  As,  Be,  Cr,  Fe ,  Pb ,  V 
are  all  above  background.  How  do  you  explain  this?  Is  there  a  potential  for  these  compounds  to  leach 

to  GW? 
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Response 

As  discussed  in  Section  4.16.2.3  of  the  Final  El  Report  (July  1994),  except  for  lead  concentrations 
(546.00  mg/kg)  in  one  soil  sample,  the  metals  concentrations  in  the  subsurface  soil  were  less  than 
two  times  their  respective  background  subsurface  soil  concentrations.  These  metals  are  likely  to  be 
present  in  groundwater.  With  the  exception  of  beryllium,  these  metals  were  detected  in  basewide 
background  groundwater  samples. 


Comment  No.  28,  El  Site  SM25d&e 

In  the  absence  of  data ,  it  is  difficult  to  justify  no  further  action.  See  comment  of  El  site  SM25a. 

Response 

Based  on  the  historical  records  search  and  visual  inspection,  there  is  no  reason  to  suspect  that 
hazardous  wastes  or  substances  were  disposed  of  at  this  site.  Therefore,  no  further  action  is 
recommended  as  indicated  in  Sections  4.17  and  4.18  of  the  Revised  Final  El  Report  (Summer  1995). 


Comment  No.  29,  Section  4.19.4 

Since  the  metallic  anomalies  appear  to  be  left  undetermined,  I  looked  very  closely  at  the  data  to  make 
sure  contamination  could  not  be  linked  to  these  buried  objects.  As  stated  above ,  after  inspecting  the 
raw  data  table  in  appendix  D,  it  was  disturbing  to  find  thatAl,  Co  and  V  all  exceeded  background 
concentrations  but  were  not  listed  in  the  summary  table .  I  then  question  whether  these  values  were 
factored  into  the  risk  assessment.  Please  confirm.  I  have  also  found  similar  discrepancies  in  the 
sections  that  followed.  Previous  sections  may  also  be  similarly  affected. 

Response 

Section  4.19.4  of  the  Final  El  Report  (July  1994)  provides  conclusions  from  the  field  investigation  at 
El  Site  25f,  one  of  the  historic  military  sites.  At  El  Site  25f,  cobalt  is  listed  in  Table  4.52  as  greater 
than  background  in  one  subsurface  soil  sample.  Cobalt  was  not  included  in  the  screening  risk 
assessment  because  toxicity  values  (i.e.,  an  oral  reference  dose)  are  not  available  for  cobalt. 
Comparing  the  data  in  Appendix  D  for  aluminum  and  vanadium  to  the  UTL  listed  for  subsurface  soil 
in  Table  3.17,  aluminum  and  vanadium  do  not  exceed  the  UTL.  Therefore,  these  were  not  included 
in  the  summary  of  analytes  for  this  site  (Table  4.52)  or  in  the  screening  risk  assessment. 


Comment  No.  30,  Section  4.22.5 

It  wouldn't  hurt  to  look  at  PAHs ,  but  on  the  surface  they  don’t  seem  too  significant  However,  Mg  is 
very  elevated  and  was  completely  ignored.  Please  explain  the  high  values  in  boreholes  1,2  and  3. 

Response 

The  Army  will  reexamine  the  recommendation  to  further  assess  the  extent  of  PAH  compounds  in  soil 
during  preparation  of  the  Phase  II  El  workplan.  With  regard  to  magnesium,  there  is  no  regulatory 
guidance  available  and  no  toxicity  factors  that  can  be  used  to  evaluate  magnesium  concentrations. 
Additionally,  U.S.  Geological  Survey  (USGS)  data  for  Indiana  (Shacklette  and  Boerngen,  1984) 
indicate  that  magnesium  in  surficial  materials  ranges  as  high  as  60,000  ppm.  Magnesium  concentra¬ 
tions  detected  in  Borings  1,  2,  and  3  are  considered  to  be  naturally  occurring  in  the  soil  and  not 
likely  be  associated  with  any  activities  that  occurred  at  the  site.  In  the  September  14,  1994,  meeting 
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among  the  Army,  IDEM,  and  Region  V  EPA,  it  was  agreed  that  four  metals  (aluminum,  calcium, 
magnesium,  and  potassium)  did  not  need  to  be  addressed  in  the  RFI  and  El  at  FBH. 

Comment  No.  31 ,  El  Site  SM25k 

Section  4.24.3  states  that  no  further  action  is  recommended  while  Section  4.24.5  recommends  a 
baseline  risk  assessment.  Which  is  correct? 

Response 

Both  statements  are  correct.  Section  4.24.3  of  the  Final  El  Report  (July  1994)  recommends  no  further 
action  based  on  the  results  of  the  screening  hazard  evaluation,  which  assessed  potential  ecological 
risks.  However,  because  the  human  health  risks  exceed  the  public  health  screening  criteria,  a 
baseline  risk  assessment  to  evaluate  potential  human  health  risks  is  recommended. 


Comment  No.  325  Section  4.26.4. 

Are  you  going  to  look  into  the  metal  anomalies  in  the  next  phase?  This  would  seem  to  make  sense 
since  you  are  going  back  to  do  more  sampling  anyway . 

Response 

The  Army  will  consider  investigation  of  possible  metal  anomalies  identified  by  the  Phase  I  El 
geophysical  survey  conducted  at  El  Site  SM26  (Former  Sewage  Treatment  Plant,  West  of  Build¬ 
ing  674)  as  part  of  the  Phase  II  El  field  program.  The  details  of  the  proposed  activities  will  be 
provided  in  the  Phase  II  El  TSP. 


Comment  No.  33,  Section  4.28.4 

The  PA  recommended  soil  borings.  Why  was  that  recommendation  not  brought  forward  here.  See 
table  2-3  AREE  # 9 .  The  soil  sampling  should  include  VOCs  as  this  section  mentions  the  possible  use  of 
solvents  in  wash  rack  areas. 

Response 

The  recommendations  in  Section  28.4  of  the  Revised  Final  Phase  I  El  Report  (September  1995)  have 
been  revised  to  include  soil  borings  near  the  oil/water  separators  where  leaks  are  suspected,  and 
surface  or  subsurface  soil  samples  near  grease  racks  that  are  unpaved.  Phase  II  El  evaluation  of  wash 
racks,  grease  racks,  and/or  oil/water  separators  that  did  not  discharge  to  a  publicly  owned  treatment 
works  will  be  conducted.  The  details  of  this  evaluation  wall  be  provided  in  the  Phase  II  El  TSP. 
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RESPONSES  TO  U.S.  ARMY  ENVIRONMENTAL  CENTER  COMMENTS 
REGARDING  THE  FINAL  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA, 

July  18, 1994 


RESPONSES  TO  U.S.  ARMY  ENVIRONMENTAL  CENTER  COMMENTS 
REGARDING  THE  FINAL  PHASE  I  ENVIRONMENTAL  INVESTIGATION  REPORT  FOR 
FORT  BENJAMIN  HARRISON,  MARION  COUNTY,  INDIANA, 

July  18, 1994 


GENERAL  COMMENTS 
Comment  No.  1 

Please  make  sure  all  recommendations  provided  in  Section  4  are  consistent  with  the  recommendations 
provided  in  Table  5.1. 

Response 

Table  5.1  has  been  revised  to  be  consistent  with  the  information  and  recommendations  provided  in 
Section  4. 


Comment  No.  2 

Please  make  sure  that  all  references  to  any  wetlands  study  conducted  by  the  Corps  of  Engineers  have 
been  rem ove d  from  the  d ocum en t. 

Response 

References  to  wetlands  studies  conducted  by  the  Corps  of  Engineers  have  been  removed  from  the 
Revised  Final  Phase  I  El  Report. 


Comment  No.  3 

In  the  next  version  of  the  document ,  please  provide  an  executive  summary .  This  summary  should  be 
written  in  sixth  grade  level  English  and  understanding. 

Response 

An  executive  summary  has  been  included  in  the  Revised  Final  Phase  I  El  Report. 


Comment  No.  4 

Please  clear  up  the  confusion  about  Buildings  604  and  605  at  the  pesticide  storage  area .  Building  604 
is  the  large  building  and  Building  605  is  the  small  building  which  is  the  pesticide  mixing  and  storage 
area.  No  pesticides  were  stored  or  mixed  in  Building  604,  however,  the  pesticide  office  was  located  in 
Building  604. 

Response 

HLA  has  reviewed  the  historical  uses  of  Buildings  604  and  605  during  discussions  with  Mr.  Tom 
Shafer  of  the  FBH  Environmental  office.  Mr.  Shafer  indicated  that  Building  604  is  a  plumbing  shop, 
and  believes  it  has  always  been  used  for  that  purpose.  Building  605  was  a  transformer  station  from 
the  time  it  was  built  in  1903  until  an  unknown  date.  It  has  also  been  used  as  a  pesticide  shop.  The 
Revised  Final  Phase  I  El  report  has  been  revised  to  clarify  the  past  uses  of  these  respective  buildings. 
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Comment  No.  5 

Page  1-1  ,  second  paragraph;  I  do  not  understand  the  need  to  include  this  paragraph  in  the  document. 
This  document  is  public  property  and  certainly  the  public  should  be  able  to  rely  on  the  information 
contained  in  the  document  and  many  other  government  agencies  and  state  agencies  should  also  be 
able  to  rely  on  the  information  without  written  consent  of  Harding  Lawson  Associates  (HLA).  Recom¬ 
mend  deleting  this  paragraph  from  the  text. 

Response 

The  Final  Phase  I  RFI  Report,  is  indeed  a  public  document  and,  as  indicated  in  the  subject  paragraph, 
can  be  relied  upon  by  the  Army,  Region  V  EPA,  and  Indiana  Department  of  Environmental  Manage¬ 
ment  (IDEM)  for  the  purposes  identified  in  the  Army’s  Phase  I  Statement  of  Work.  The  purpose  of 
the  paragraph  is  to  limit  HLA’s  liability  from  possible  misuse  or  misinterpretation  of  the  information 
in  the  Revised  Final  Phase  I  RFI  Report  in  the  future  by  unknown  third  parties. 


Comment  No.  6 

Table  2.3,  AREE  10;  Building  424  should  also  be  included  in  the  description/location  column. 


Response 

Building  424  has  been  added  to  the  description/location  column  for  AREE  10  in  Table  2.3. 


Comment  No.  7 

Page  4-1 12,  Section  4.21. 1.2,  eighth  sentence;  please  delete  this  sentence,  it  is  identical  to  the 
following  sentence. 

Response 

The  duplicate  sentence  has  been  deleted. 


Comment  No.  8 

Page  4-115,  Section  4.21.3,  last  sentence;  this  sentence  is  inconsistent  with  the  recommendations 
provided  in  Section  4.21.5.  Please  Clarify. 

Response 

The  two  sentences  were  not  inconsistent.  The  last  sentence  in  Section  4.21.3  indicates  that  no 
further  action  was  required  based  upon  the  screening  hazard  evaluation,  which  is  an  ecological 
screening  evaluation.  The  preceding  screening  risk  evaluation  (human  health  screen)  identified 
possible  health  concerns.  The  recommendations  in  Section  4.21.5  of  the  Final  Phase  I  El  Report  are 
based  upon  the  screening  risk  evaluation.  Information  pertaining  to  the  screening  risk  evaluation,  as 
requested  by  the  Indiana  Department  of  Environmental  Management  and  the  U.S.  Environmental 
Protection  Agency,  Region  V,  is  not  included  in  the  Revised  Final  Phase  I  El  Report. 
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However,  Sections  4.21.3  and  4.21.5  have  been  revised  for  the  Revised  Final  El  Report  (September 
1995).  At  the  direction  of  the  regulatory  agencies,  the  screening  risk  evaluation  (Section  4.21.3)  has 
been  deleted  and  the  site  recommendations  have  been  revised. 


Comment  No.  9 

Page  4-121,  Section  4.22.5 ,  first  sentence,  last  word;  this  word  should  be  SM25i 

Response 

The  recommended  change  has  been  made  to  the  text. 


Comment  No.  1 0 

Table  4.63;  please  check  this  table  for  accuracy.  A  discrepancy  may  exist  for  Building  127  and  128. 
Also,  this  table  is  inconsistent  with  Table  4.64,  please  clarify. 

Response 

Based  on  discussions  with  FBH  personnel,  listing  Building  128  in  Table  3.3  of  the  Enhanced 
Preliminary  Assessment  may  have  been  an  error.  Reference  to  Building  128  was  removed  from  the 
Table. 

HLA  has  combined  the  information  formerly  found  in  Tables  4.63  and  4.64  into  a  new  Table  4.80  of 
the  Revised  Final  Phase  I  El  Report  (September  1995)  to  reduce  inconsistencies. 


Comment  No.  1 1 

Table  4.64;  please  modify  the  table  to  include  whether  or  not  the  wash  rack! grease  rack! oil  water 
separator  is  in  use . 

Response 

Because  of  base  closure  activities  and  the  progressive  discontinuation  of  base  services,  the  status  of 
the  wash  rack/grease  rack/oil  water  separators  during  the  Phase  I  field  program  is  no  longer  accurate. 
The  current  status  of  wash  racks/grease  racks/oil  water  separators  is  not  known. 
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Response  to  U.S.  Army  Corps  of  Engineers  Comments  on  the 
Final  Phase  I  Environmental  Investigation  Report, 

Fort  Benjamin  Harrison,  Marion,  County,  Indiana 
July  1994 


Response  to  U.S.  Army  Corps  of  Engineers  Comments  on  the 
Final  Phase  I  Environmental  Investigation  Report, 

Fort  Benjamin  Harrison,  Marion,  County,  Indiana 
July  1994 


Comment  No.  1,  Background  Surface  Soil  Samples  begins  at  Section  3.2.1: 

The  report  states  that  21  surface  samples  were  taken  for  background  and  grouped  in  accordance  with 
soil  type  based  on  the  soil  survey  (3  groups:  SS-CB,  SS-GS,  SS-MS).  This  seems  to  be  a  good 
approach;  however ,  I  could  not  find  any  logs  with  a  physical  description  of  the  soils  types  for  each 
sample  taken.  Just  because  the  area  falls  in  to  a  soil  survey  category,  it  should  be  field  checked.  When 
grouping  the  subsurface  soils  for  statistical  analysis ,  the  grouping  should  be  verified  based  on  physical 
description  and  properties  of  the  sample  placed  into  that  group.  Comparison  of  sample  description, 
grain  size ,  plasticity,  USCS  classification  should  be  evaluated  to  assure  the  soils  are  considered  the 
same  background  group.  Some  of  these  surface  samples  could  have  been  fill  I  noticed  on  some  of  the 
boring  logs  in  Volume  II  of  the  report  that  fill  was  indicated  at  the  surface  that  contained  coal.  I  have 
also  heard  that  coal  was  used  at  Fort  Benjamin  for  heating  in  the  past  and  that  a  lot  of  fill  existed  on 
base  that  contained  coal.  I  also  noticed  from  table  3.16  that  generally  1  of  the  7  samples  from  each  of 
the  3  groups  contained  SVOCs  (specifically  PNAs).  I  contend  that  the  surface  soil  samples  that  got  hits 
on  SVOCs  may  have  been  fill  areas  that  contained  coal.  There  is  no  way  to  check  this  theory  because 
there  is  no  physical  description  of  the  soil  types  for  each  sample  taken.  I  contend  there  may  be  a 
fourth  group  of  background  soil  type  (that  is:  fill  with  coal  fragments). 

Response 

Seven  background  surface  soil  samples  were  collected  from  each  of  the  three  surface  soil  associations 
identified  in  the  Enhanced  Preliminary  Assessment  (PA)  (Weston,  1992).  During  sample  collection, 
HLA  field  personnel  classified  each  background  surface  soil  sample  using  the  Unified  Soil  Classifica¬ 
tion  System  (USCS).  Likewise,  investigative  surface  soil  samples  were  also  classified  based  on  the 
USCS  for  comparison  to  background  samples.  A  summary  of  the  field  USCS  classification  of  the 
background  and  investigative  surface  soil  samples  is  included  in  Appendix  G  of  the  Revised  Final  El 
Report  (September  1995).  Tables  G-l  through  G-14  include  investigative  surface  soil  descriptions; 
Table  G-l 5  includes  background  surface  soil  descriptions. 

The  background  surface  soil  sample  USCS  classifications  generally  indicate  that  the  majority  of  the 
samples  consist  of  clay  (CH  or  CL)  or  silty  clay  (CL);  one  background  sample  was  classified  as  a 
clayey  silt  (ML).  (The  CH  and  CL  categories  were  assigned  in  the  field  by  two  different  field  staff 
members.  One  classified  the  soil  as  CH,  while  the  other  classified  the  soil  as  CL.  Therefore,  these 
differences  may  more  reflect  the  field  person’s  bias  rather  than  the  differences  in  the  soil  at  back¬ 
ground  sites.)  The  respective  USCS  classification  of  the  background  surface  soil  samples  are 
generally  consistent  with  their  respective  soil  associations.  Background  surface  soil  sample 
SMBKGSS014,  classified  as  a  silty  sand  (SM),  appears  to  be  fill  material  based  on  field  notes. 
Therefore,  analytical  results  for  this  sample  will  not  be  used  to  estimate  background  surface  soil 
analyte  concentrations  when  background  concentrations  are  recalculated  for  the  Phase  II  EL  The 
background  surface  soil  sample  descriptions  do  not  indicate  the  presence  of  coal  fragments  in  the 
samples. 


Comment  No.  2,  Background  Subsurface  Soil  Samples  begins  at  Section  3.2.2 

This  same  general  comment  as  above  is  submitted  for  the  subsurface  soils.  1  don  t  think  it  appropriate 
to  only  group  the  soils  based  on  depth  or  on  soil  type  in  accordance  with  the  Soil  Conservation  Service 
or  based  on  the  USGS  Geologic  Quadrangles.  All  these  would  come  into  play  when  grouping  the 
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subsurface  soils  for  statistical  analysis;  however,  the  grouping  should  be  verified  based  on  physical 
description  and  properties  of  the  sample  placed  into  that  group.  Comparison  of  sample  description, 
grain  size,  plasticity,  USCS  classification  should  be  evaluated  to  assure  the  soils  are  considered  the 
same  background  group. 

Response 

Background  subsuxfacs  soil  samples  were  not  grouped  by  Soil  Conservation  Service  soil  type  or 
USGS  Geologic  Quadrangle  mapping.  Background  subsurface  soil  samples  were  grouped,  for 
statistical  analysis,  into  three  groups  based  on  the  depth  at  which  the  respective  samples  were 
collected:  0  to  5  feet,  5  to  10  feet,  and  greater  than  10  feet.  The  decision  to  group  subsurface  soil 
samples  by  depth  was  based  on  evaluation  of  the  background  subsurface  soil  sample’s  analytical 
results  that  revealed  differences  in  analyte  concentration  with  depth. 

This  approach  was  selected  after  HLA  staff  reviewed  the  USCS  field  soil  classification  of  the 
background  subsurface  soil  samples  to  assess  whether  these  samples  consisted  of  soil  types  that  may 
exhibit  dissimilar  chemical  properties  (i.e.,  sand  versus  fine  grained  soil  [clay  and  silt]).  The  USCS 
subsurface  soil  classifications  indicated  the  subsurface  soil  samples  consisted  primarily  of  fine¬ 
grained  soil  (i.e.,  clay  and  silt).  Therefore,  soil  classification  would  not  be  a  useful  parameter  to 
differentiate  soil  chemistry. 

HLA  also  reviewed  the  boring  logs  for  background  subsurface  soil  samples  that  contained  polynuclear 
aromatic  hydrocarbons.  Coal  fragments  were  not  described  in  these  samples. 


Comment  No.  3,  General  Background  Subsurface  Soil  Samples 

Table  3.5  indicates  the  background  subsurface  sample  boring  locations  were  taken  to  evaluate  the 
subsurface  soils  of  each  Soil  Association.  Yet,  Table  3.17  does  not  distinguish  the  soil  association  soil 
types  in  the  statistical  evaluation. 

Response 

Table  3.5  of  the  Final  El  Report  (July  1994)  is  incorrect;  soil  borings  were  not  located  to  evaluate  the 
subsurface  soil  of  each  soil  association.  This  table  (Table  3.5)  has  been  corrected  in  the  Revised 
Final  El  Report  (September  1995).  Background  subsurface  boring  locations  were  selected  to  assess 
ambient  analyte  concentrations  in  subsurface  soil  in  locations  that  were  believed  to  be  undisturbed 
by  Army  activities.  As  correctly  indicated  in  Table  3.17  of  the  Final  El  Report  (July  1994),  subsur¬ 
face  soils  were  grouped  into  depth  categories  for  statistical  evaluation. 
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